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CHAPTER I. 

GEOLOGICAL FORMATION OF SOII.«. 

Aoricx^lture has boen concisely defined in two Latin words, “ Ararc 
ct Stcrcorare,” or in English, to “ plough and manureasufticioutly 
correct definition certainly, hut wholly depending on the modes and 
ways in which the two operations and processes arc pcrfomied. The 
earth is the foundation on which the whole matter rests ; which, 
understood largely, comprehends the whole terraqueous globe, but it 
is the upper stratum, called in an agricultural sense the “soil,” that is 
used in cultivation. Theory is an enlightened interpretation of facts 
in their various relations ,—a placing together in the mind, our most 
improved knowledge, from which the results may bo deduced, but re¬ 
quiring the test of experience to prove its utility. Our tbeoiy of 
agriculture comes to this : if land.s be wot, drain them ; if foul, clean 
them; and if poor, manure them; if too heavy, ameliorate them 
with lighter soil; if too light, add clay to them. 

In most of the theories that have been put forth by our “ earth- 
making” writers, it has been assumed as a principle, that the agglu¬ 
tinated and hardened mineral masses which w o sec forming mountains, 
and to which wo have given the name of rocks, originally formed the 
crust of the earth, whether produced by aqueous or igneous agency, 
or whether proceeding from a state of solution, or of fusion ; and that 
all the other bodies and formations, massive, detachtd, or reduced 
in form and substance, have been produced from the decomposition 
of the original substances by the effect of convulsions, disruptions, 
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and of llicnnivcThal dclugo, to all which phcnonitiia the eai-th ha&hocn 
aubjcctcd 

{ Geologists reckon five formations -1. Primitive rocks; 2- Tnterinc- 
) diate or Tjansition ; !>. Secondary or Flrntz ; 4. Alluvial; d. Volcanic. 

1. The first is called Ihimar)' or Primitive, from being su^)posed 
to form the original {‘iii.st nriho oarlTi snperfieialh’, or to a moderate 
depth, and fiom containing no organic remains, as in the other forma- 
tion.s. This hxiter eiteumslanee marks the distinguishing eharacter; 
uml the iirimai} sti.atifieation has accordingly had a period of for¬ 
mation asnigncd lo it, antci-edcnt to the creation of organic being. 
,'rhe class eonipi\h(-nds nine genera, with varieties and duisions ■ —1. 

■ Giaiuto. with syenilc and topaz; 2. Gneiss; ,'L Micaceous schislua, 

, witli varii'tu’s I'f talc; 4. Argillaceous sihisliis, ^\ith alum and flinty 
i slates; o. tM.miilar limestone and primitive gypsum, t>. IVuphyiy; 
'■ 7. 'I’lap; S. Serpentiuo and asphotite; 9. (iuarlz. Primitive ro( ks 
arc mostly ujdK'avcd in vast Alpine chains, having otherrock.s resting 
on their bases, they exhibit fixed reliition.s with other stiata, and 
follow a regular order of sueeession, a.s thi'y .stijijiort, hut never rest 
upon 01 alternate with, or cover othcr.s; and they contain cither 
oiiciisionally or exclusively almost every metal yet discoA'cred. 

2. The second class, viz.. Transition yp,cks, coniprohends nine genera, 
and species' -1. Granite and porphyry; 2. Gneiss and mica slate; 
Ik Transition limestono; 4. GiMiiwacke *, o. lied bandstone; 6. 
Seqicntine; 7. Quartz roek; H. (Jypsura ; 9. Transition trap. The.se 
formations denote the passage ht'tween the pcrpcndit'ular or primitive 
and the secondary or horizontal strata, and are called transition rocks 
because they show a passage or transition from one state of e.xistence 
to another. In these rocks organic remains are not wholly wanting, 
but aie not alwny.s found ; and hence, the distinction is not very clearly 
niaiked in many cases, whether they belong to the primary' or to the 
secondary formation. 

3. In tlio third division, or Flmtz formation, the principal rocks 
arc sandstone, gypsum, limestono, trap, and porphyries, with many 

I species and divisions. They are much less crystalline than primitive 
and transition rocks, and ore particularly distinguished by the number, 
vniicty, and abundance of fossil organic species of animal and v6get- 
able exiivim which they contain imbedded in their subbtance. 

The first genus, or Sandstone, comprehends the old red sandstone, 
with the eoaPformatioftS; 'ifdntaining both animal and vegetable re¬ 
mains ; the variegated sandstone; the quartzoso sandstone, with petri¬ 
factions ; and the fourth sandstone resting on the chalk, and forming 
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pail of llio tertiary formation. These species contain varii'ties, and 
divisions, and kinds, in suliordiuatc beds. 

'J'he si'cond genus, or Gypsum, includes Im'o Idnds, one coinpre- 
heiiditig .salt, which is worked as Ore mineral salt of eoinniercc, and 
contains otlicr subordinate bods. The second is the gypsum, 

and lies above the chalk, being part of the tertiai'y formation, rarely 
containing any petrifactions. 

TIjc third genus, or J^iincstone, compreliond.s fiwj formations of 
secondary limestones' --thefirat is the mountain limeslxjiioof gc<dogist8;, 
the second is the magne.sian limestone; tlic thiid contain.^ the three 
octlite.s, upper, middle, and Iowit, with the lias; the fourth ia chalk, 
whndi is of three kinds --1. Chalk-marl; 2. Hard chalk, which forms, 
our great chalk ranges ; ,'L Soil chalk.—Tho tifihis a formatioTi ahove 
the chalk, and i.s a member of the tertiary series. In the three first 
divisions organic remains, both animal and vegetable, abound; also 
impressions of petritlcd loaves. 

The fourth genus, or 'J’rap rocks, is of five kinds —1. Greenstone ; 
2. Amygdaloid ; ,3, Wacke ; 4. Ilasalt; /3. Traptuff. These roi-ks are 
found in masses, in beds, and in veins of other formations, and con¬ 
tain veins and Rubordinutebeds of other substanecH. Organic remains 
do not alwajs occur, but petrified branchcis liave been found in trap- 
tuff, and petrilied shells in grconstcmc. Pori*l]yrios contain— 1. Clay- ' 
stone; 2. Claystone porphyries; 3. Felspar, 4. Felspar porphyry ; 5. 
Clinkstone; 6. Ilornstoiic porphyry; 7. I'itchstone; 8. JTtchatoiu 
porphyry. These rocks are very numerous, and occur mostly Jii 
columnar and tabular forma; they are found in imbedded masses 
and in beds and veins of other concretions, and contain pretrifne- 
tions of wood. 

4. The fourth class, or Alluvial Formation, constitutes the greater 
mass of the surface of the carlKi anti is composed of the dchfls of pre¬ 
viously exi.sting rocks broken down by the gradual action of water. 

5. The fifth, or Volcanic Formation, comprehombt the rocks pro¬ 
duced by tho agency oT'voToanoes, aiVtTIs divided into several varieties, 

^ as burnt clay, earth slag, polishing slate; these are formed by tho 
water of hot springs, by torrents of hot water, by mud flowing from 
subterranean lakes, and by air or mud volcanoes; and, lastly, tho 
volcanic rocks, as lava, tuffa, volcanic ashes, and volcanic glass.| 
Lavas contain—1. Compact lava flowing in the middle of tho stream ; 
2. Vesicular lava, formed by running over moist gronnda; 3. Slaggyl 
and spumaceoua lavas occur on the surface and in the bottom oi 
streams. Tuffa is a conglomerated rock, with an earthy base, and* 
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contains various volcanic substances. Aslies arc the loose powdery 
eai thy matters thrown out by volcanoes in a state of action, and 
volcanic glasses are lavas which have been in a state of perfect 
fusion. 

All mineral bodies are divided into four great classes:—1. Earth 
and stones; 2. Saline substances ; .'h Intiammablcs ; 4. Metallic ores; 
and a fifth, or “ IMrifactions.” Of these divisions, that of earths is 
much the most'numerouH, tlie others occur more or less ; but they do 
not eontiilmte on a great scale to the formation of the figure of the 
earth or of it.s surface. Hence the crust of the earth is said to be 
’ comju)<i('d of six substances; Silica, or the matter of rock crystal; 
Alumina, or pine clay ; Iron, Lime, Manganese, and Potash. 

'J'he first class, or Earthy minergla, are seven in number—1. Cal- 
eari'oMs ; 2. Ibirytie ; 3. Strontian; 4. Magnesian; /). Argillaceous ; 
G. Zircon , 7. Siliceous. The first comprehends the Limes. 1. Car¬ 
bonate, containing limestone, spars, and marbles, calcareous tuffa, and 
common Iiinci>lonc, magnesia, chalk, stalactites, and marls; 2. Sul¬ 
phate of lime, or gypsum; 3. Phosphate of lime; 4. Fluoride of cal¬ 
cium , d. IJonitcb; G. Arseniate, nitrate of lime, and several other 
viirii-tics and combinations. The second has the carbonate and sulphate 
(»f baryta, with divisions. The fourth has seventeen species, as mag¬ 
nesias, scrpi'ritine, tale, asbestiis, aganato, and srnaragdite. The fifth 
has tM’cnty-ono species, as clays, micas, schistus, hornhleiide, basalt, 
Wiickc, lava, lithomarga, or stone marrow. The sixth and seventh 
genera, yttriau and /ircoii, have three 8pe(’ie.s, \iz., gadalcnite, zircon, 
and liyucinth. The siliceous genus has fifty-seven species, ns quartz 
■with viuicties; «andstoncs, flint, chalcedony, hornstonc, siliceous 
schistus, opal and jasper with varieties; pumicc-stonc, lazulite, felspar, 
with vaiicties; topaz, emerald, sapphire and chrysolite, with others 
of minor notoriety. 

'J'he second class, or Salts, are such substances as arc for the 
most part soluble in water, and arc characterized by having an alka¬ 
line or earthy base. They comprehend:—1. Salts of potash; 2. Salts 
of a()da; 3. Salts of ammonia; 4. Salts of magnesia; 5. Salts of 
' ulumina. The first contains nitre or saltpetre ; the second contains 
carbonate of soda, and the sulphate of soda, Glauber’s salts, chloride 
of sodium, common salt, sea salt, or rock salt; the third contains 
muriate of ammonia, or native sal .ammoniac; the fourth contains 
suljdiate ot mn|;nesia or Epsom salts ; and the fifth contains sulphate 
of alumina. 

The third class, or Combustibles, comprehends diamond, sulphur, 
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bituminous substances, amber, coals, and graphite. The first division 
contains the diamond; the second contains common native 8«ilph\ir 
and volcanic sulphur; the third contains petroleum or mineral oil aud 
naphtha, mineral pitch, clastic, earthy, aud slaggy, bitumens, and 
asphaltum ; the fourth contains amber; the filth contains coal, woody, 
earthy, slaty, cannel, and foliated, pitchy and columnar blind coal, 
couchoidal and slaty; the sixth contains graphite, plumbago, or blai'k- 
Icad. • 

The fourth class, or Metallic ores, eoniprchcrida twenty-three 
genera. as platinum, gold, mercury, silver, copper, iron, load, tin, r.inc, 
bismuth, manganese, antimony, cobalt, arsenic, and seveial others, 
with divisions and species of those onuracrated. 'I’ho lU’wly discovered 
metals, calcium, barium, aud glucinium, have for their bases the earths 
whoso names they bear. 

Petrifactions, which arc sometimes as a Fifth class, are fossil sub¬ 
stances changed from the parts of animals and vegetables, and con¬ 
tain eight genera :—Anthropoliths, manor parts of man ; Zoolilhs, 
mammalia or their parts ; Oriiitholiths, birds or their parts ; Amphi- 
biohths, amphibia or their parts; Icthyoliths, fishes or their jiaits; 
Eiitomnliths, insects or their parts; llolminlholiths, worms or their 
parts ; Phytolith.s, vogctablea or their parts. 

The first genus coiitaius two species. I. The whole liumnn slcele- 
ton changed into a fossil substance. 2. The change of some of the 
bones or parts detatshed. The second contains thirteen species of petri 
factions of different animals, as the ape, the rhinoceros, and tlm 
mouse. The third genua contains petrifactions of difierout parts of 
birds, as the bealc, bones, aud feathers, but aic not often met with, 
though they have been mentioned and described. The supposed 
petrified birds are often found to be fishes; and birds' ni'sts are found 
to be calcareous incrustations of modern date. Some resemlilanee of 
birds has been found in calcareous stones in England, and in some 
parts of the Continent. The fourth genus contains ten ‘;xjv‘.cIq 3 of some 
parts of amphibious animals ebanged into fossil substances, as the 
tortoise, the frog, and the crocodile. The fifth genus ia rare, and is 
chiefly found at Monte Valca, near Venice, in Italy, where it forms a 
moun^in of a most singular and isolated nature. The sixth genus 
contains thrijfijspecies—the crab, or some of its parts, the monoculus 
and the oniseus. The seventh genus has had fifty ^ecies enumerated, 
with varieties, and consisls chlSfff ih thc shelf-fisli anft zoophytes, and 
efflorescing worms, as the asterim or star-fish, the cardium or cockle, 
the oyster, the helix or snail-shell, the isis or jointed coral, and the 
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potrificd spnn"ito Jind corallines. The eighth genus contains vege¬ 
tables, or some of th(‘ir parts, changed into a fossil substance, in six 
spocios • 1. The whole plant, as hippuns, galium, aspeuula, chervil, 

anemone, tamarind-tree, the pine, ferns, mosses. ‘2. The roots of 
Vegetables. 3. The truiiks and stalks. 4. Tlic leaves of plants, n. 
Th(i flowtTS. G. 'I'ho naked seed, vessels, legumes, nuts, drupes, and 
cones. Of the.se petrifactiuns, some are confined to certain rocks and 
partieiilar situations. 

The formation above tin; chalk, or what is called tlie Tertiary 
Formation, eon.sists of bed.s postenor to the chalk, and eontains —1. 
Fla.stif! elay and sand. 2. Coarse limestone, with sand and sandstone. 
3. Siliceous limestone, with hulir or millstones. 4, Oypsum or marl, 
d. Marl. C. Sand an<l saiuUtone. 7. Freshw ater limestone, so called 
liom the great quantitj' of .shells of fresiiwater tinimaU imhoddod 
with the substance, and fuiming uullstonos. S. llrown coal, some¬ 
times covered with a trap-rock or lava. This formatioix abounds 
mostly in the vicinity of Paris, and Is also found in Hampshire, in 
the I.sle of Wight, and in si veral parts of the Continent of Fairope. 

'I’hi' ti'rtiaiy sy.stem hero mentioned forms the fifth and last di\i- 
sion, and is restnetod to the suhstanees above emimcrated, hut in 
many systems of geology the Tertiary l*\irrnatioii includes the above 
suhstuuoes, and also tho Alluvial Formation, consisting of all the 
marine, laeustiine, and fluviatile deposits, sands, chiy.s, and all forma¬ 
tions above the clmlk that do not assume a solid form, and on which 
no stratified bodies are super-imposed. It lies on the cretaeeou.^i systi'in 
of the secondary series or sti'ata, and tho fii'st in order, as the com¬ 
ponent materials of the earth would bo found in pi'occeding down¬ 
wards from the surface. The lepealed alterations of sand and clay 
with limestones and sandstones, through all the stratified groups of 
the cietaei'ous, oolitic, saliferous, and carboniferous systems, are quite 
distinct fi-ora this formation, which cca.scs on the occurrence of tho 
first svstematic deposition of stratified bodies. The next scries in the 
descending order is the Secondary or Flcetz Formation, comprehend¬ 
ing tho four systems above mentioned, with the species and subdi¬ 
visions; and lastly, tho Primary strata, comprehending the primitive 
rocks, with tlie divi-sions of fossiliferous and non-fossiliferous,Strati¬ 
fied and unstratified, or the Transition and Primary formations 
together. In tlio IVimary strata, tho organic remains occur only in 
tho upper part*'of the series, and belong to extinct and unknown 
tribes. In the Secondary series, the remains of animals and plants 
are very numerous, and are usually distinct, but more approaching 
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to the exihting foima of plants and animals; and tlio Tertiary forma¬ 
tion contains exuviae closolj' analogous to (.xi&tiiig ajiccicd. Tlioso 
three leading divisions oouiprehcnd all the strata that have heen ob¬ 
served, and have boon adopted for the sake of eonvenicnee, as they 
express with considerable accuracy tlic general analogies of oi'igin, 
composition, and organic contents, \^ hich prevail among the inembci's 
ofoach (livioon, but not exclusively belonging to them. The strata 
arc subsequently divided according to the eoinposltiiin, organic re¬ 
mains, position of the formations, and other types and distmetious, as 
they occur. 

Some systems exclude the diluvial and alluvial deposits from the 
tertiary system, and confine the latter to marine and inaiiiio-bieus- 
trine formations of clays and sand, with intennediale freshwater 
limestone and marls, containing sea and land exuvia: of a dale before 
the present race of sea and land animals came into exislonee; but as iho 
present genera of animal remains arc found in all tbo strata of tlie 
first tertiary formation, lliougb dilfiaing in the imnuTical analogy of 
the sjiecies, all the formatmus above the chalk have* been reckoned a 
“tertiary formation,” being the beginning of the new deposits and of 
tlie present zoological period divided into three jiurts. 'the tertiaiy 
forniatiun strictly so called ■ the dilu\ial and alluvial deposits follow¬ 
ing in order of foriiiation, according to the revolutions and changes 
that have happened to produce them. 

A new theory, which has been lately promulgated, attiibutcs many 
of the geological structureB of diluvial clepusits to the effects ol 
glaciers, which are supposed to have covered tlie globe during a period 
of intense cold, and to have retreated to higher latitudes from some 
change of temperature ; this W’ould ai.couut for the great inammifers 
that are found in the polar ice, and in the so-called diluvial formations. 
Erratic blocks, boulders, and gravels, have, for some time past, been 
attributed to the same agency. This Theory of CJlaciers forms a part 
of the great problem of geology : it would appi^ar to account for the 
disappearance of the organic beings of the diluvial period, and also for 
the disappearance of the great inammifers inclosed in the polar ice: 
it is associated with the elevation of Alpine countries and the disper¬ 
sion of erratic blocks, and is also intimately mixed up witli the subject 
of a general diminution of the terrestrial beat. Eut much extensive 
observation, and a profound acquaintance with facts, w'ill he required 


to establish these among the facts of geology. • 

Bocks are very considerable component parts of the earth, and this 
is the chief object we have in introducing this sketch of the scene. 

, . * ! L .1,' w’ i -hrarv_ _ _ 
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Itocks aro composed of certain particular mineral substances, ■which 
gradually lose their cohesive po'W'crs when exposed to certain mecha¬ 
nical and chemical influences. Observation lias shown, that by the 
combined influence of air and water, and of vegetable action, rocks arc 
docoinposed, and that the hanlcst masses are not proof against this 
cUaug(‘, whi<-h will go on with greater or less rapidity according to 
the constitution of the rocks, and the power of the operating agents of 
disintegration. •>“ Frost and snow,” says Mr. Darwin, “ also, partly 
by eheini(!al, partly by mechanical means, produce the same results 
both in Terra del Fuego and in the Andes, where the rock wa.s covered 
with snow* duiing the greater part of the year, it was shivered into 
small fragments.” Scoresby also observed the same fact at Spitz- 
bergen “ Tbo invariably broken state of tho rocks appeared to have 
been the effects of frost.” In hot climates w'hich produce a luxuriance 
of vegetation, its progress will bo rapid ; in cold latitudes it will be 
much sloM'cr; but w^hethor slow or rapid, all substances arc liable to 
decompo.sition, for even the purest crystal is, by exposure, deprived of 
its fine polish and brilliant lustre, and a coat of opaque tarnish com¬ 
mences. Lavoisier proved that part of the glass was dissolved in this 
operation hy the boiling water. Soft or porcelain granite has been 
mi'iitioned, which contains quartz, felspar, and mica. The quartz is 
almost pure siliceous earth in a crystallized form ; felspar and mica 
are compound substances; and contain silica, alumina, oxide of iron, 
with hiiio, potass, and magnesia. Hy exposure, tho lime and potass 
arc acted upon by water or oai-bonic acid; the oxide of iron tends to 
combine with more oxygen; and the mica and felspar are decomposed— 
tho latter more rapidly. The felspar forms a tine clay, the mica, more 
partially reduced, blends with it as sand. The harder quartz will 
appear as gravel, or sands of different degrees of fineness. The seeds 
of lidicns and of plants floating in the air, fix themselves on tlie least 
appearnnee of earth, and, hy their death, and by tho carbonic acid 
evolved, they accelerate decomposition. More perfect plants succeed and 
perish, and by the combined action of water and acid, w'ith a rapidity 
proportioned to the alkalies contained in them, the rock continues to 
be decomposed, and by slow and gradual processes a soil is formed, in 
which plants and the largest forest trees are produced. 

Organic remains aie first discovered in the felspar of soft granite 
and of poiphyries. Calcareous matter, tho grand supporter of human 
life, is also first found in tho same compound substance, in the ratio of 
two or three per cent.; and until that means was provided, it would 
• Darwin’s Vorape of the Beagle. 
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appear that no animal had lived; but, as it increases, life of every kind 
becomes numerous and prolific. 

It is the generally received opinion, tliat the formation of si>ils has 
proceeded from the detrition of rock.s by the force of exlernnl agencies; 
that the disintegrated materials have been carried by floods to the 
ocean, and there accumulating have been formed into horizontal layers. 
But the decaj' of locks themselves must be very gradual; in some dry 
countries inscriptions are perfect, and their angular eiges and shapes 
but little blunted or altered, after a lapse of twenty centuries. The 
fonnations that are taking place in the present quiescent slate of the 
globe, are made by the sea, fresh-water rivers, and by lacustrine 
deposits from sukstances collected and rolled along by llio course of 
the w'atcrs over the earth. The depositions go on in many •places, 
visibly, though slowly ; but wc know little of the processes by which 
the vast alluvial deposits have been made in all the different arrange¬ 
ments, mixtures, and combinations, to the depth of several hundred 
feet, and extending over vast tracts of various and di.scordant quali¬ 
ties ; or of the means employed by nature in the process of alluvial 
dejiosition from the detri+iis ac'cumiiluted at the foot of mountains, 
from the decomposition of rocks, and of the subsequent removal and 
consolidation, or even of the operation by which animal and vegetable 
exuviic arc converted into soil. But these petrifactions and organic 
remains would seem sufficient to place one fact beyond dispute,—viz., 
that the globe has undergone many extensive changes; and it is not a 
little curious that they arc confined to particular formations, and arc not 
found in contiguous strata, and that the remains of trees and vegetables 
arc found only in some few similar situations. 

Soils arc often found to contain sub.stanccs that do not exist in the 
rocks on wdiich they rest, and rocks frequently possess materials of 
which no vestige can be detected in the upper soil, and which, being 
destructible, would be found in some degree or quantity, if soils were 
derived fiom the adjacent formations. These circumstances would 
appear to indicate that other agents tlian detrition have been at work 
in the production and creation of soils. 

The alluvial formation constitutes the greater mass of the surface 
of the earth, and is composed of rocky substances, formed of previously 
existing rocks, and supposed to be formed by the detrition and ruin.s of 
other formations broken down by the gradual action of water. They 
are loose in texture, and are never covered with aiy rock or solid 
secondary strata, and may be reckoned a very recent deposition, the 
formation of which is still going on. The deposit is mostly eompoised 
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of clay, sand, and gravel, which in a groat variety of eomhinations and 
inodificatioiis, constitute what is termed land, or soil. They contain 
sands from ijuartz, and clays from the disintegration of slates, felspar, 
and micaceous rocks, mixed with otlter suhstanees, and fill np holhnv 
phic(‘S, and fonn very extensive tracts. They also contain calcareous 
tufas, common salt and peat, subtciTanoan and submarine forests, bogs, 
iron ore, metals, ores, and gems in grains. 

In tlie abseijec of any kind of certain data to guide the search of 
iiiquiry, ciuio.sity will lead to many suppositions-'Conjecture w’ill be 
bu.sy, theory will sueceed theory—often serving no hotter purpose than 
to refute the foregoing, a matter of little difficulty on most points of 
apeculutive knowledge. For, after nil the extensive investigation and 
lul)orioa.s res('areh that have been employed on thi.s subject, it is very 
probable that the formation of rocks, and the other foi'mations that are 
supposed to have been subsequently derived from them as well as the 
process, manner, and operation by which all the formations have 
attained their presi'Ut appearance, form, quality, and pvisition, may re¬ 
main for ever a matter of uncertain speculation, seeing that no ana¬ 
logous formation is now taking place, except in one class of rocks, the 
volcanic. 

In the tranquil laboratory of nature’s wmndc'rful and .stupc'iidous 
works, the most suhlimo harmony and profound silence prcivail; and 
were it not for the admonitions that obtrude on our senses from the 
lapse of time, the result-s would seai-cely be perceptible. In tliat nianu- 
faetory, we do not hear the blast of the fm naee, tlie clank of the hammer, 
or the reverberation of the stroke . the torture of analysis, the war of 
the elements, of the acids with the alkalies, is hushed in silence; the 
use of tests and preeipitunts, agents and re-agents, is nowhere dis- 
coverod iu producing the work of combination and of dissolution. 
One grand principle is everywhere at work ; pervades every atom and 
particle—and, in conjunction with tlie vivifying olFocts of heat and 
light, brings into existence, and matures the germs of animal and 
vegetable life. A modern theory supposes all etfects to arise from tlie 
motion and reciprocal action of existing substances; consequently, 
they cannot be produced by natural processes unless the elements 
already exist. But of the mode of preparation of the various substances 
for that puiq^ose, and of the state that is necessary to engender life 
and support it, wo are wholly ignorant. 

The timo tinit would bo required to bring many of the substances 
tliat have been cuiuncrated to their present state varies, in different 
theories, from one year to two hiuidred years; and the depositions 
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from twelve inches in one hundred years to fifteen inches in one year. 
Such wide discrepancies, and contradictory opinions, render any 
approximation hopeless, and we iniiy very reasonably conclude, that 
our weak and unassisted reason may never be able to penetrate the 
v(‘il of obscurity which Nature lias drawn over many of her works, 
and that our labours and researches may never lead to any satisfactory 
coiulusion on the great woiks of creation;—many of which would 
appear to be forbidden to man, and destined to clu<V' his curiosity, 
hut such intimate knowledge is not required for the nsofnl purjioscs 
of man; external observation and experience alford an abundant 
source of employment for the time and onorgies of the human race, 
and though these abstract spernlations have not yet aUbrded, mther 
from physical or seieiitilie tiieory, any assistaneo to tlio opivations 
suggested by external objeids and iinpressiotis, yet perseverance may 
jirobably lead to a valuable discovery, as has already hajtponod in 
similar pursuits. Such subjects, even if they never jiroduco any 
result that is applicablo to public utility, are nevertheless in thern- 
holves higlily worthy the attention and study of rational beings . they 
cnlarg<j the circle of knov''ledge, ennoble tlie sentiments, rcliuo and 
exalt our ideas, and direct us with the most i»r(jfound reverence and 
devout admiration, to the Great Source ol' lleiiig, wlio, fitmi nothing, 
called into i Ai.steuce tlie great mass of objects that so veiy far exceed 
our eomprehen.sion; and w'bo, from all the seeming irregularity and 
confusion w'c behold, hath disposed in the most beautiful order and ' 
* harmony the whole system of ert-ation, teeming with abundance, | 
bestowing life, and aflbrding boultb and eouifoit, and the means of 
existence, to all the numerous varieties of animated and organized 
life, and forming a source of supjily to the inorganic creation of the 
materials for producing the ditfercnt substances wdiich, wrought by 
art and fashioned by ingenuity, contiibutc so much to the comfort 
and b.ippin.’ss of man in the numerous and varied departments of 
civilized life, 

—4 - 

CHAPTER 11. 

NATURAL SOILS. 

Tire foregoing chapter contains a brief history of the art which we 
are about to desciibe, and of tjie opinions that arc entertaiued of the 
nature and formation of the soil, of W'hich the cultivation will form 
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tho subject of description. These initiatory lessons arc more necessary 
at tho present day than before, wlien the study of the accessory 
sciences wa.s confined to the recluse and to the amateur, and not 
spread as now amorif; practical men, and even reckoned nece.ssary for 
the x>t-*rfonnance of the art. An acquaintance with them, however 
sliglit, is v«'ry useful, both to tho learner and to the [jractitioner ; they 
ar(! highly ornamental, and if not required in practice, may easily he 
laid aside. 

Agncultiirc, or the art of cultivating the earth, is very naturally 
divided, as before mentioned, into two parts. First, the metho<l of 
cultivating the earth , and second, the fruits, plants, and animals that 
are rais('d and maintained thcieby. 

'riier metljod of cultivating the earth will include soils, and the 
arable culture bestowed on each descriiitiou for each crop in succes¬ 
sion ; tho plants sown ; the implcmenta used ; tho use of manures, and 
of draining as a manure. To the first of these branches we shall now 
confine oursidvcs. 

Jt has been very fashionable to give a long and tedious nomencla¬ 
ture of soils, with difierenccs much too minute either for rcmombraiu'e 
or use; it must be very inconvenient to harass the memory by loading 
it with such a number of prolix and cumbersome definitions. Under 
this impression, we have reduced the distinctions of soils to six, which 
w'ill be found to express, in a manner sufficiently clear, the soil that is 
meant, leaving more, minute distinction.s to the occasion, and to any 
necessity that may occur for the use of them. Soils are divided— 
very conveniently for explanation and description—into Aroii.laceous 
or Clayey, SiucKors or Sundy, Calcauecu s, Loamy, (jiL\vr.M.Y, and 
Feat or Sloss; and to one or other of those classes the numerous 
varieties of soils in the llritish Isles are allied, though in many eases 
tho exact degree of affinity may not be easily ascertained. 

SECTION I.— AnoiLLACEOt s Soils—Phepaeation op—Rotations 
AND Sf.P,D3 suitable FOB THEM — ClAY AS MaNUHE — HoW' 
Applied. 

Argillaceous or clayey soils are formed of substances too wet and 
tough to be reduced for green crops. 

Clay is very tenacious, capable of being moulded, and often con¬ 
taining a larger* portion of silica than of alumina, from which the 
name is properly derived. It has been jcalled ar^i7, as being a white 
earth, and latterly alimen, from the word alum, of which it is the ' 
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basis. The term olumino or alumina, has been adopted from the 
French as the scientific name of pure clay, which is now reckoned to 
be the oxide of “ aluminum,one of the lately discovered terrigenous 
metals, which unites with only one proportion of oxygen in forming 
this clay, which contains in 100 parts of aluminum, about eight of 
oxygen. It is the essential constituent of clay, constitutes the basis 
of alum, and enters into the composition of many minerals: is an 
abundant earth, entering into many soils and solid strata of tbo earth, 
and found pure in the corundum gems, and especially in the sapphire, 
the colours ari&ing from the various portions of tlic motallii! oxides 
that are pn'sent. “ Alumina ” is obtained in the greatest purity from 
alum, which is a triple salt, the sulphate, or rather the super-sulphate 
of alumina, ammonia, and potash, and contains :— 


Acid . . 

30-52 . 

. or 

26-4 . 

. or 

34-23 

Alumina . 

10-50 . 

. or 

12-53 . 

. or 

10-80 

Potash 

10-40 . 

. or 

10-02 . 

. or 

9-81 

Water 

48-.58 . 

. or 

51-15 . 

, or 

45-20 


100-00 


100‘00 


100-00 

more concisely — 






Sulphate'of almnina 

■ 


. . 

.30-70 

Sulphate of potash 

• 

« 

« 

• « 

18-88 

Water , 

• 

« ■ 

• 

• • 

4i‘42 






100-00 


Ahm is a solid salt, subacid, known many centuries ago, and used I 
for dyeing; it occurs in masses and in veins—is used in giving a white 
colour to bread, in preserving aiiimi.’ substances from putrefaction, in 
making Icathi'r and paper, and also as a mordant in dyeing. A solu¬ 
tion of alum turns vegetable blue.s lo red, and, wlicn heate<r in its 
water of crystallization, it swclLs and ciilargirs much, and produces 
bunit alum, a light porous dry muss . specific gravity, I '7, 

Alumina, wdiich has been mentioned as being tbo basis of alum, 
and the essential constituent of clay, is a fine w^hite bland powder, 
adhering stronglj' to the tongue, but excites neither taste nor smell. 

It is insoluble in water and alcohol, but has a considerable affinity for 
water, increasing in weight about fifteen per cent, by absorbing mois¬ 
ture, and retaining it with great obstinacy; wild contracts it and 
squeezes out much vrater, and it loses weight by heat evaporating the 
moisture ; it unites readily by fusion with other earths, 2 )artieularly 
with silica, and much of its utility in the arts arises from this power 
of union. Alumina has a very strong affinity for lime, if it exceeds 
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the lime in quantity ; if the lime be in excess, fiision does not take 
place. It has a strong attraction for colouring matters, and lienee the 
use of it in dyeing and calico printing ; and the union of it with 
silica and lime forms the basis of all pottery and porcelain, from the 
coarsest brick tf) the finest china. Alumina forms a paste with water 
and hardens by the action of fire, losing the first property by ac¬ 
quiring t]i<> st'cond ■ to regain it, the hardened substance must ho 
dissolved in an» acid, and precipitated ; it can he made hard enough to 
give fire with steel, and to cut glass like a diamond ; when it contains 
oxid(‘ of iion, it cunts the wlU known earthy .smell of clays. 

In mineralfigy, the clay .'ind lithomarge fainilie« arc placed in the 
genus “ felsiiar,” fnun their affinity with the preceding genera, as 
tliey have no regular form or cleavage, and are not eonnocled wdth 
any of the mineral .spi'eies. The clay family contains several divi¬ 
sions, of \vhi('h pottei’s clay and eomriioii clay are only noticed. The 
former occurs in beds in the alluvial districts colour wliitc and grey, 
massive, soft, and friable adlien's more strongly to the tongue than 
loam, fei'ls greasy, and becomes plastic in water. it is infusible, and 
contains, in 100 parts -- 

Silini . . . . fil Oxide of iion . . 1 

Alunimn . . .27 Mater . . .11 

The uses of it are well known in all pottery wares, in bricks, 
crucibles, and tobacco pipes, and also in manuring laud,s. 

rurc clay contains, in lOt) parts — 

Silica . . . li'tS Oxide of iron . . ft'I.'i 

Aliiinma . . . SJ'.I SiilpliuiK. acid . . 

Luiic . . . 0’;ir> AVator . • .47* 

Tn the second volume of the lioyal AyrimUitral Journal, p. 28, an 
analysis is given of a clay soil which gave 43 per cent, of alumina, 
he.sides other matter quite distinct from sand. Also in the Rural 
Vydopmha, vol. iv., p. 26d, three analyses of soils are given; the first 
of which, in 100 parts, stands thus :— 

Clny . . . 52-4 Carbonate of lime . . 2‘0 

Siliceous sand . . SS'.’i Humus, or vegetable matter 7*3 

CtUooi'eous do. . .1*8 

Common clay is found in vast beds of the alluvial deposits, and is 
called the argillaceous detritus of glaciers hy those who have adopted 
that theory of the formation of the vast beds of unstratified clays and 
gravels. It is much mixed with other bodies, and the different 
colours are partly owing to the presence of oxide of iron, and partly 
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also to the admixture of animal and vegetable remains in difforont 
states and combinations; and there is, perhaps, no aubstauco that 
enters so largely into the composition of bodies that is found in a 
greater diversity of composition, in soils, in slates, and all argillaceous 
> formations. It enters into all good lands in fertile soils from nine to 
fifteen per cent., in barren soils fi-om twenty to forty per cent. The 
absence of it forms a soil too dry and porous a proper quantity forms 
the best clays and clayey loams, and a superabundance of it consti¬ 
tutes soils too wet and cold for v(‘gotablc life in a moist state; 
hardening and contracting by heat into a condition that is very hurt¬ 
ful to the growth of plants. The uso.s of clay in pottery and in brick- 
making are well known ; the r('d colour of bricks and tiles is ojving to 
the alteration of oxido of iron during the process of burning, the iron 
being furiber oxidizial by tlie dccompiisition of the water applied to 
the clay in kneading. Calc.areous clay effervesces with acids, is more 
fusible than some others—owing to the presence of lime, and is used in 
brick-making: rneagro clay is grittj^, rough, and coarsely granular, 
and is used for inferior articles, as bricks and tiles. Unctuous clay 
ctmtains more alumina, ai'd is used for fine or coarse purjioseH, accord¬ 
ing lo tlie quantity of o.vido of iron which it contains. 

The purest clay contains upwards of sixty per cent, of sand, and is 
always mixed "w ith mineral, animal, and vegetable substances. 

Dr. Ure's analysis of clay is as follows :— 

Alumina, . . . Iti Iron, .... 8 

BUica, ... 63 "W ater, .... 10 

Lime, ... 1 

It has been observed that alumina, or the basis of clay, has a 
strong affinity for water and retains it with great obstinacy ; and it is 
this quality which constitutes its distinguishing characterirtic. It 
may bo remarked, however, that this quality seems to exist in soils 
to a smaller extent than is generally supposed, owing to tho state 
of combination and exposure. Clay lands of all colours and qualities 
are known by their property of holding water very tenaciously, and 
when once wetted, they are dried with very great difficulty. The 
most general colours of clayey soils are red and black, of various 
degrees of fertility and texture. The red soils arc hardest—^tho black 
arc softer and in many cases very waxy and plastic; arising from the 
minuteness of the particles affording so many points of adhesion. In 
dry weather they are hard and lumpy, as the red-col5ured; in moist 
weather they dissolve more easily and readily. Clayey soils require 
much power and labour, and dry weather, if possible, during the pro- 
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C 08 S of bfing wrought; and narrow ridging or complete thorough 
draining in order to carry away the excess of moisture, and give free 
admission of nir into the soil. 'When enriched with manures, clay 
soils are naturally well qualified for carrying crops of wheat, oats, 
beans, and clover, but are seldom or never fitted for turnips, potatoes, 
or barley, or for being kept in grass longer than one year. 

Under able management, when the natural adhesive toughness is 
overeoine, tin'}/'generally yield the huavic.st and mo.st abundant crops. 
One grand rc<iuisitc ia to keep the land in good condition . a jioor 
worn-out clay being the most ungrateful of all soils. This improve¬ 
ment aiise.s from the withdrawal from the soil of the phosphates and 
alkalie.s essential to the growth of the erops. P^allowing, by which 
soils are e\poM(>d for a season of rest to the action of the atmosphere 
for the purpose of restoring .soluble ingredients noeesaary to produce 
certain crops, is one of the stops resorted to. The other, which re¬ 
quires the aid of the Chemist, consists in manuring the soil artificially, 
so as to restore at once the requisite ingredients which the crops have 
withdrawn. 

Fai.i,OWING.— So soon as the grain crops are removed and the 
harve.st fini.shed, all lands intended for fallowing during the ensuing 
season are plouglied ; and this first furrow, or winter furrow, as it is 
generally called, should not be delayed beyond the beginning of 
IMareb. An early ploughing i.s very ailvantagcous ; the land has then 
the bciu'tit of frosts and the vicissitudes of the weather in loosening 
its texture and in pulverizing the surface. Clay lands arc usually 
laid in ridges of breadths varying from throe to eight yards, and, in 
winter ploughing, these lidges are cloven out or cast two or four 
together, carefully opening with the plough all the old furrows, that 
the water may pass freely away. Such lands must be honestly 
ploughed : that is, tlxe furrow mu.st be clearly moved from below, laid 
at an angle of about forty-five degrees, and all of the same breadth 
and depth—about nine inches by six inches. In this state the land 
lies during winter, until dry spi irig weather permits of cross ploughing; 
afti*r which the land is han'owed and rolled alternately, till the clods 
are tolerably reduced and the weeds oxtraetod; all stones and weeds 
must be carefully picked by the hand and removed, and tlie land is 
ready Ibi another ploughing. These ploughings, harrowings, rollings, 
and picking';, are renewed during summer, as the state of the land 
may require—ftie last ploughing covering the dung, which is usually 
applied ill August or September. Tlic dung is usually prepared in a 
heap in a corner of the field, and is laid on the land in smal^ heaps in 
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single rows on the ridges of the land, and immodiately spread out hf 
labourers, while tho covering ploughs follow closely. The quantity 
of form-yard dung applied may be averaged at hftcen cart loads, 
drawn by two horses, to the acre. Lime, if any be applied, should be 
laid on the pulverized surface of the land, and harrowed in before the 
dung is laid on: and thus tho two manures come in contact, and are 
incori>orated w'ith the soil before tho seed is sown. In October, tho 
land is ploughed for seed, the ridges are gathered, aftd tho furrows j 
very carefully loft open : the sower follows, distributing the seed at 
tbc rate of two bushels per acre, the harrows fullow’ing all close the 
scene- The drawing of the whaler furrows should not be long delayed, 
in order to guard against heavy falls of rain, which, by stagnating on 
the laud, may do much injury. Tlic cross cuts ^ hollow place.s, and 
tho openings inside and across tho headlands, miLSt also bo executed 
without delay by the spade, for tho purpose of quickly discharging tho 
water. 

Wheat is the plant tmiversally sown on day fallow's: on some 
inferior sorts of land, and in high latitudes, oats ai'c sometimes sown 
in tbc spring, and in midway situations barley is occasionally used. 
Winter tares ore also sown on the wheat stubble, and beans are sown 
in the spring, broadcast, dibbled, or sown by machine on tho -ikar- 
rowed surface. Clovers are sown with tho wheat in tho spring, in 
order to be as little removed as possible from tho cleaning and 
manuring process. 

Clay soils require tho whole of the summer season to prepare tliem 
for the reception of the seeds, and differ therein from the loamy and 
sandy soils, w'hieh, from their natural looseness of texture and dry 
constitution, arc capable of being cleaned and pulverized at an earlier 
period, and of being planted witli crops, which arrive at matuifty tho 
same season. Tho process of cleaning and pulverizing clay lands 
during summer is termed “ summer following,” one of the oldest 
practices on record, and at this day one of the most useful and the 
most necessary. Many w’ritcrs, and even some practical men, have 
argued very earnestly that “ summer fallow'ing” is unnecessary, and 
that all lands are capable of being planted writh green crops, or culti¬ 
vated by the row culture os profitably as by summer fallows. Lut, in 
making this assertion, they have only shown their total ignorance of 
the soils in question, and that they have never cultivated the lands on 
which they pretend to pass judgment. The argdlmonts pro and 
eon would not much enlighten the practical reader—it may be sufE- 
cient to state the fact that there are soils, and in very cunsiderahlo 
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quantity, wViich no power known to us is able to reduce for green 
crops; and, when reduced, tho texture is too firm and tenacious for 
the tender roots of delicate plants. On such soils “ summer faUow- 
ing” is indispensable—no course of cropping, no mode of cultivation 
yet devised, is able to remove it from our practice, and all attempts to 
do so have ended in loss and retrogression. Much of the prejudice 
against “ summer fallowing'' has arisen from the bad performance of 
it; but in the vhole course of improved liusbandry there is not a more 
pleasant object to behold than a well executed “ summer fallow,” 
ready for the reception of the seed. 

Tho system of a rotation of crops is supported by the strongest 
evidence that different crops withdraw tho natural ingredient of the 
soil in unequal qn^tities. Boussingault found that the five follow¬ 
ing crops grown in succession on an equal surfaco of the same field, 
onco manured, removed from the soil:— 

Ingredients of the Soil. 


1st year’s crop, Potatoes, tubers only . 

246-8 lbs. 

2nd „ 

Wheat witli straw and com. 

8710 

91 

3rd „ 

Clover. 

620-0 

l» 

4th „ 

t "Wheat. 

488-0 

91 

) Fallow and Turnips 

108-0 

99 

5th „ 

Oats, corn and straw . 

2150 

99 

A crop of Beet, without leaves 

399-6 

99 

91 

I’eas and straw . 

6180 

99 

11 

Rye, Ilclianthus tuberosus . 

660 0 

99 


Those figures represent the organic portions of soil taken up by 
the different crops, as found in their ashes. Wheat appears twicc> 
showing a difference of 87-0 between tho first and last, arising from 
the unequal quantities of straw and com produced. According to this 
view plants require certain constituents in tho soil in order to reach 
maturity, and that without them no perfect seeds can be formed. By 
adopting a rotation the period of exhaustion is diffused. 

In stating the rotations of crops adopted on clay soils, wc shall 
assume two sorts or qualities, and distinguish the crops according to 
the quality of the soil:— 

I.— Rotation of Six Tbabs.—1, Fallow, dunged or lime, or both.— 2, Wheat. 
—3, Clover.—4, Oats.—6, Beans.—6, Wheat. 

IT.— Rotatiok of Fora Ybabs.— 1, Fallow.— >2, Wheat.—8, Clover, peas, 
beans, or tare8.<|p4. Oats. 

III.— Rotatiok or Six Ybabs.—1, Fallow.— 2, Wheat.— S, Beans or peas.— 

4, Barley.—5, Clovier,—6, Wheat-Or; 1, Fallow.—2, Wheat—3, Peas.—4, 

Barley.—5, Hay.—6, Oats. 
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IV. —Rotation or Fitk Ypabb.—1, FrIIow.— 2, Bnrley.—3, Clover.—4, 

Beans, peas, or tares.—S, \^Tieat,-And also. 1, Fallow.“2, Barley.—3, roan, 

l>Ciuis, or tares,—4, Wheat.-Or; 1, FaHow.—2, Wheat,—3, I’eas.—4. Oats. 

V. —Roi'ation or Eifiiir Ykarb.— 1, FalUw.—2,Barley.~3, Beans.—4, Wlieat. 

—6, Tares,—C, Burley, dunked on the stubble.—7, Clover—8, Beans.—0, Wheat. 

-^And ; 1, FiUlow—2, W'heat—3, Beans.—4, Barley.—Clover, dunked.— 

6, Oats.—7, Beans; 8, "Wheat,-And also : 1, Fallow.—2, Barley.—3, Clover.— 

4, Beans, dunged.—5, "Wlieat.—G, Tares.-", Wheat.-And : 1, Fallow.- 2, 

Wheat.—3, Beans.—4, Barley.—5, Clover, dunged.—6, Oats.—7, Beans, drilled, 

—8, Wlieat. * 

The following course possesses much Tnerit, and joins the bean and 
pasturage farming—a circumstance that is very seldom, or rather never 
met with:— 

1, Fallow, dunged.—2, Barley.—3, Grass—4, Grass.—5, Oats,—6^ Beans, 
drilled and hoed and dunged.—7, Wheat. 

The crops arc well varied, and the land derives the advantage of 
rest in pasturage, which refreshes it more effcctully and durably than 
any course of manuring. By sowing barley, the ohjection is obviated 
of grass seeds not succeeding well on a wheat tilth, and wheat after 
beans is most generally a successful crop. A better course can hoidly 
be devised. 

On inferior clay soils, the following rotations are applied :— ^ 

I. —I, Fallow.—2, Wlicat.—3, Clovers, trefoils, and cinquefoil.—4, CnHr.H, 
trefoils, and cinquefoil.—5, Wheat or oats, peas or heanfl, and tares. 

II. —1, Fallow.—2, Oats.—3, Grass.—4, Grass —!>, Grass.—6, Beans, drilled. * 

—7, Wheat.-.4nd also : 1, Fallow'.—2, Barley, wheat, or oats.—3, ClovcrB.— 

4, Clovers.—5, Oats. 

III. —1, Fallow.—2, Wheat.—3, Seeds, mown or pastured.—4, Pasture.— 

5 , PeoB, beans, or tares.—6, Oats.-Or : 1, Fallow.—2, Wheat.—3, Sceds.-- 

4, Pasture.-6, Oats.- Or:l, Fallow.—2, Wheat or Oats,—3, Seeds, mown or 

pastured.—4, Peas, beans, or tares.—6, Oats.—-In high lutitiuU-s: 1, Fajlow.— 

2 , Oats or barley.—3, Seeds.—4, Pasture.-5, Pasture.—6, Oats. 

The following list of grasses are proper to be sown on tho better 
clay lands- 

For bay of one year : 1 bushel of ray grass; 16 lbs of red clover ; 6 lbs. white 
clover. 

Tho white clover may bo omitted; the quantity of red clover may 
be diminished; and a greater mixture of grasses may be added. 
Thus:— 

2 pecks of ray grass; 2 pecks of cocksfoot; 4 lbs. of meadow fescue; 4 lbs. 
of meadow catstail; 10 lbs. of red clover. 

On Ikferior Cuts.—F or hay and two years' pasture : 1 bushel of ray grass, 

6 lbs. of red clover, 4 lbs. of white ,'olover, 2 lbs. of catstail, 2ilbB. crested dogs- 

tail.-Or for longer pasture, 4 bushel of ray grass, 4 bushel cocksfoot, 6 lbs. 

of dogstail, 4 lbs. of catstail, 4 lbs. of meadow fescue, 6 lbs. of red clover, 4lbs. 
white clover. 
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Grass sccfls must be well mixed, and sown with a machine; which 
is a very great improvement over haud-sowiiig. In the spring, the 
wheat grounds are stale, and should be harrowed before the seeds are 
sown, in order to produi-e a tilth; and then harrowed again after the 
8e(’<is are sown, and finished by a heavy rolling. 

Sandy soils are composed of the rough, dry, and hard granulations 
of stones that have been disintegrated, broken, and reduced to jiar- 
ticlc.s, b)' the action of the various agencies supposed to have conlii- 
buted to the formation of the different substances found in the com¬ 
position of the globe. Sands arc mucb mixed with other substances, 
and accordingly vary much in colour; white, red, yellow, brown, 
blacky and green, with many variotie.s, as the chief colouring ipialitios 
are wanting or abundant. When more unequally reduced, sand forms 
gravel; wlien composed mostly of flinJ-s, it is called siln'io'-i; with 
mica, it is micaceous; and when very finely reduced, ‘ ilutes 

dust and quicksand. The chief use of sand in the arts making 
glass ; it tuacs leadily witli soda, forming white and gr* 'e- 

cording to its (‘omposition. Sands do not offon’cscc sst'" n 
acids, and are not dissolved or disunited by water, or auv waj alhuid 
b^^t; ith lime, it forms moi tar, and it outers into the oompo;j.' on 
ollPhrc’claiii and pottery. 

Sandstones form a very largo part of the secondary or floK? ,cks; 
and are divided into the old red auiulstono, the new rod, the greon- 
Hund, and the alluvial deposits resting on the chalk. These rocks arc 
.siliceous, ai'gillueeous, marly or calcareous, and, according to Lardness, 
and '‘omposition, are converted to various uses iu building, and for 
pavemmits, troughs, and filtering-stones. Some harden by exposure, 
and oUiers decay ; and vast beds of incoherent sand.s are found above 
and under chalks and clays, and of various colours and qualities. 

Clay is applied to land in three ways: in an unmixed state—1st, 
113 it is found; 2nd, iu a compost with lime and other substances; 
and Sifily, in the shape of ashes biuned in a kiln. In the first mode 
it is applied as a corrector or improver of the texture of light or 
sandy soils. The value of the application will depend on the quality 
of the clay, for no substantje is found in greater diversity. If the 
clay be of a calcareous nature, it will resemble mail in its effects; 
while ferruginouto clays, and those of a white sandy nature, and many 
gravelly clays^ are positively injurious; and it is only when clay has 
acquired a solid consistence, more or less unctuous and fri.able, that 
the application of it can be prudently i ocommeudod. From sixty to 
one hundred loads per acre have boon used on sandy soils with much 
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; advaiitag(‘; and autumn would seem to be the best season for appli- 
j cation, or in the beginning of winter on sands and in light loamy soils, 
when the action of tlic w'cathcr will assist in reducing the adhesive 
mass, and an opportunity will he afforded of the elny being mixod 
I and amalgamated with the soil during the working of the land for 
I green imps. Much clifRoulty will occur in reducing to particles tho 
I clammy or indurated texture of the clay; and w'ithout duo attention 
to th'- application, and w'ithout a liberal quantity beiryg applied, little 
or nn hL-nefit may ho derived. 

I In mixing clay w'ith lime in compost, a very liberal qimniity of 
I lime mii-st he allowed, in order eompletely to bieak asundi'r and reduce 
j the clay into a saponaceoiis unc tuous mass. The heap must ho rc- 
I pc-aledly turned over, and well broken and mixed, and .‘sudieio»t time 
1 allowed for comb;nations taking place, 

! h'or tile purpose; of reducing clay to ashes by calcination, kilns are 
buili uf an ohl( ; shape willi bricks, in the manner ofa gridiron lloor, 
will; ilin-s i.iuccd longitudinally and transversely, and with a chimney 
, '-"the end opjMsite the furnace. Tho Hues are arched, in order the 
; ^ ir to snsiaiu the weight of the clay; the size may he twenty feet 
I \ mgtli, twelve in breadth, and four feet in height, wdiieh will burn 
a’c V 1 .,'o Imndrcl cart-loads of clay, and will cost about £10 iu the 
crer t 'i The expense of burning will vary wulli tlic co.st of fulr: it 
h'lL. been rated ut Od. to lOd. per cart-load, exclusive of the emtage. 1 
It is, however, no uncommon thing to burn clay without a kiln. A ‘ 
j little fuel only is used at first, under wliich one or more rows of tiles i 
j are laid to admit a draft of air. Tlic fuel is covered all over with 
clay, and as the fire shows itself in the lieap fresh clay is heaped on, 
the lu-ap hc'eoming wider and higlier; and this may be continued so 
long as the clay can be throwm or w'hecled to the top. Some kinds of 
clay require an admixture of small coal to make them burn, but many 
kinds reqiJ i-e no .such aid, the principal secret being tu exclude tho 
air at the sides and top, and admit it freely below. Jiul, however 
burnt, when the clay is calcined the fire is to be extinguished, and 
the ashes wull require a time to cool before application. 

The ashes of clay as a manure was greatly lauded in the agricul¬ 
tural world some years ago, but have now fallen, according to the 
judgment of the sober maxims of pnidence. Burnt clay possesses 
none of the caustic solvent properties of calcined lime; the w'ater has 
been banished by the application of fire, the earths^are reduced and 
divided into minute particles, and invested with an unknown pro¬ 
perty which substances acquire that have undergone the action of fire, 
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and it is supposed that it attracts and retains the ammonia conveyed 
to the soil hy rain-water, and thus affords to plants tlie nitrogen con¬ 
tained in the ammonia. The clay mimt be as completely powdered as 
possible, and may Iw applied on fallow land with any green or grain 
crops. It can only uot niecbanioally as an alterative in rendering the 
soil more friable, as its particles seem to have lost the power of coher¬ 
ence, and lie compact, for a time at least, without uniting; but in 
order to effect pny perniaucnt benefit, the quantity should not be less 
than from thirty to si.\ty loads, varying from six hundred to one 
thousand bushels per acre. 

SECTION II.— Maul — Its CoNSTTTtrENTs—S andy Mari—Clayey 
MiAiu# —Shelly Marl—Its Uses as a Manure. 

Maul is a calcareous earth, or carbonate of lime, with portions of 
other earths ; in geology, it is placed in the tertiary formation, resting 
upon the gypsum and alternating with it; one bod is white and cal¬ 
careous, and contains silieihod trunks of trees and species of plants, 
and fresh water sheila, the otiior beds are argillaceous and of great 
thiekneas, and sometimes contain balls of celestinc, or sulphate of 
stiontit(‘3. Thin beds succeed, the uppermost of which contains groat 
quantities of oysters. Marls lie in the second and tliird beds of tliis 
formation ; and the former i.s called a fresh v'ator formation, from its 
eojitaining few other petrifactions than those of fresh water and hind 
aniiunls - -the latter joins with the sands and sandstones, and contams 
luarme shells. The fourth and last bed of the formation, is a large 
one of the fresh water denomination. Marls are usually dividi'd into 
two kinds, clay or earthy marls and indurated marls, divided into 
slndl, slate, and stone marls. The clay mail is supposed to have been 
formed by the slow deposition of clay suspended in water, and mixed 
with the particles of decomposed shells. When these shells have 
retained their form it is called shell marl. The peculiar advantage 
of.marl is its readily crumbling to powder when exposed to air and 
moisture. The latter, which docs not ciaiiuble in the air, is sometimes 
sfibtted reddish and brownish in the rents, and marked with deudiitic 
delineations; but most commonly smoke-grey, bluish, and yellow in 
colour, and much resembles compact limestone, occurs massive in 
angular and vcsicidar pieces, and in flattened balls, and contains animal 
and vegetable impiussions; fracture earthy, passing into splintery, 
mostly thick and straight, slaty, uneven, and conchoidal; texture 
generally slaty where there is little clay, not crumbling in the air; 
fragments angular, blunt, tubular, discoid, laminar and slaty, opaque, 
_ La 
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yields to the nail; streak, greyisli white; feels meagre, easily frangi¬ 
ble, and rather brittle. It offerveaces briskly with acids; intumesuos 
before the blow-pipe, and melts into a greenish black slog, and eon- 
tains :— 

Carbonate of lime ..... W 

Silica ....... 12 

Alununa ...... 82 

• 100 

And often some iron and manganese. 

Marls, in wbich the calcareous earth predominates, nro called 
calcareous marls; where aluminous earth predominates, it is called 
clay marl; and ferruginous, where there is a considerable mixtuiHi of 
oxide of iron. Aluminous and calcareous marls are used for the pur¬ 
pose of mortar and in pottery, and in smelting iron; but the priuci])al 
use is in agriculture. 

Earthy marl is of a whitish yellowish-grey colour, or yellowish- 
white, sometimes smoke-grey—these are the colours when dry —when 
moist in its bed, it is generally blackish-brown, or browiiibh-black. 
Some varieties arc generally of a brown colour, and emit a urinous 
smell; and by some it is considered an earthy stinkstoue. The 
colours arc lighter than those of the indm*aled marl, and it consists of 
dusty particles, loose or feebly cohering, feels fine, rough, or meagre; 
soils slightly, and is light; often mixed with mica, gypsum, or sand— 
with the latter, fusible into glass; sometimes contains iroii, but very 
rarely other metals; contains sixty to eighty per cent, of mild car¬ 
bonate of lime; it cfFcrvcsces strongly w'ith acids, and is composed, 
besides lime, of bitumen, alumina, and silica—sp. gr. I'6 to 2‘4; when 
dry it gives out u strong urinous smell, but loses that quality by 
exposure. It occurs in strata and in beds in the fioeiz formation, and 
in limestone formations along witli the stinkstones, and in sandstones, 
and often immediately tmder the vegetable earth, and abounds in 
many parts of the continent of Europe. The two kind.s of marl pass 
into each other: the earthy being reckoned to be produced by the 
decomposition of the indurated—but the two kinds do not always 
accompany each other. The component parts of marl are so minutely 
divided as to be invisible to the naked eye; and from this circum- ' 
stance, and from their containing both £n:sh and salt water organic 
remains, and from their fissile structnre, it has been eonjeetured that 
they have been produced from the detritus of othes substances, and 
that they have subsided from a liquid state. This supposition is 
strengthened by the circiunstance of the substances occurring aii;u>ng 



32 


CHEMISTRY OF SOILS AND MANURES. 


the floetz or secondary strata. They are soft and opaque; earthy 
light, and miscible with water by agitation; soluble in acids with 
etFcrvcscenco; harden in the fire, and vitrify with a strong heat; and, 
to constitute true marls, the substances must contain as much clay as 
to fall into a powder in water, and crumble into minute pieces by 
exposure to the air, and generally showing a boaiy eongtdation from 
the effects of the rays of the sun. The quantity of calcareous matter 
varies from two thirds to four-fifths, and it may be separated by using 
almost any of the acids, and it will wholly dissolve that substance 
and leave a residue of cla)', which is composed, as usual, of alumina 
and silica. 

Marl in agriculture is divided into stony, sandy, clayey, and 
shelly marl, according to the appearances it assumes in different 
situations, w hore it is found at various depths under the ground. 
The first kind is often called rotten limestone, and is thought to owe 
its hardness and slaty or laminated texture to the presence of sand 
along w'ith the calcareous and argillaceous ingredients: it is slow in 
operation, but lasting and very favourable to the production of grasses 
after a long period of time. 

Sawbj marl is most frequent in Ireland, and in pits of limestone 
gravel, and is called limestone sand. The colour is brown, blue, or 
black, sometimes like lead ; contains more sand than clay, and conse¬ 
quently is not unctuous, and does not adhere to the tongue; feels 
gritty, and slowly crumbles and moulders W'hen exposed to the air. 
It docs not effervesce much with acids, as the quantity of sand 
usually amounts to sixty or eighty per cent.; on clayey stiff soils it 
has very much improved the texture of the land when liberally 
applied. 

Clayey marl is found of different colours, yellow, blue, red, and 
brown, occasioned by the substances to w^hieh it has been exposed, 
and by the subjacent and superincumbent formations; it contains 
more clay than other marls, generally sixty to eighty per cent., and 
twenty to thirty-two of carbonate of lime, and eight to ten of sand, 
jvith some signs of iron, and consequently possesses a greater power 
of absorbing and retaining moisture; it has a soft unctuous feel in its 
original moist state; is flexible like a paste, but dries and cnxmbles on 
exposure: the effects of it on all light and thin soils, sands, gravels, 
and loams, are great, as the portion of clay adds to the bulk and con¬ 
solidation, and benefits the land by moisture. 

RheUy marl is found generally in places that have been covered 
with water, and is supposed to have proceeded from testaceous 
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animals, being composed of shells converted into calcareous earth, 
more or less refined and pure, according to the attrition and decom¬ 
position they have undergone during a long period of time, and 
according to the quantity and quality of the substances that are mixed 
with them by the decomposition of the earthy and muddy matters left 
by the sediment of the waters. This kind of marl contains more cal¬ 
careous matter than the others—generally more than the ordinaiy 
limestones. Most marls,effervesce in acids when freslfc; after burning, 
the ebullition ceases. Hut several varieties are used that show no 
affection by acids, and yet have been long celebrated as manures. 
Clay marl cffervescos feebly, and hardens in the fire, while th(i more 
calcareous sorts dissolve into powder; and all marls are easily vitrified 
and crumble by exposure according to the solidity of tlie textifte, and 
when burnt, soon fall by the attraction of moisture, and feel greasy 
when they contain any particles of mica. Marls are generally found 
in a moist 8taU>, especially the argillaceous sort: tlioy soon crumble 
by exposure, but lime is not altered. After calcination, lime falls into 
powder by the agency of air and water, but marl suffers no change. 
Ancient records infonn us that marl has been very early and exten¬ 
sively usi'd in Britain, and it is yet applied in some places, though in 
a great degree superseded by the use of lime, which, by burning, is 
rendered lighter and of more convenient carriage, while the crude 
heavy state of marl, and the largo quantity required for an effectual 
application, confine the use of it to the looaUtic.s where it is found. 
Fpr the sake of conciseness, marls may bo divided into two kinds for 
practical purposes,—the shelly and the earthy; more minute accuracy 
will make many divisions, but these two now mentioned will mark a 
sufficient distinction, according as the marls contain more cartbip or 
lime in their composition. Shell marl is generally found under mosses 
and at the bottom of lakes, and of a bluish white colour, and s(?cms to 
be a natural deposit where water has been stagnant. The composition 
usnally partakes of the nature of the surrounding earths, and may be 
properly considered as a compost of organic matters, with earths and 
calcareous matters reduced without the action of fire, and for this 
reason it would seem to form a manure of very superior quality. It 
often occurs in ponds and in land-locked bogs, on the sides of hills 
and on the banks of rivers, formed by the accumulation and decompo¬ 
sition of small shells, as of wilks and periwinkles, and also bivalves, 
and lying in beds of different thickness, running Isorizontally, but 
seldom of great extent. 

Ip Ireland, marl lies somotimes within two or three feet of the 


34 


CHEMISTRY OF SOILS AND MANURES. 


surface ; in low bogs, and in other places, at a depth of six to nine 
feet. To roach the true marls, several strata are pierced—^turfy earth, 
then gravels, moss, fossil wood, sectUe by the spade, and a vegetable 
stratum of seeds, leaves and berries; then clay with shells, wliich is 
used as marl; and then the proper marls, in beds of some four feet or 
upwards in thickness, often containing horns of deer. Marl from 
below mosses has been found to contain as much as eighty-four per 
cent, of pure litne, which is more than is found in the purest lime¬ 
stones. Ily other trials, .shelly marl gave , — 


Lime . 

• 



41-25 

Carlioaic acid . 




32- 

Hilex 




14- 

Argil . 




4- 

Oxide of iron . 




2-05 

luilammublc matter , 




2 

Loss 

• 

• 

• 

4-70 

100-00 


In such situation.s, the depth at which the marl is found prevents 
it fnim being much used; and the weight of the substances and the 
quantity required roiidor the earriago very expensive. 

Claijey %narh ale found undtT mosses, and in low W'ct places at the 
foot of hills, and in tho valleys between them. The composition and 
quality vm-ics much—from lifleon to forty per cent, of calcareous 
matter has been stated as an average, and the remainder consisting of 
clay and sand; but there arc often found mixtures of sand, loam, clay, 
and chalk, in different quantities, according to the nature of t^e 
animal, vegetable, and earthy matters wbi<jh alxmnd in tlio locality, 
and vi'bieh have been collected and dccompo.sed together. Separate 
and»di8tinct beds of clayey and sandy marls have been found alterna¬ 
ting witli clay.s and limestone, of which clay is the undermost stratum; 
tlio marl being of very different colours, as it Las been exposed to tho 
elements composing and surrounding it—the redness showing the 
presence of iron tho whiteness that of lime, the bluo or yellow show¬ 
ing tlio clayey composition mixed with other substances. It is somo- 
^times found very hard to dig, with lumps of chalk and limstone in 
it, lying under stiff clays and low black eartli, and very compact and 
greasy—an excellent maume for sandy lands. It is also found break¬ 
ing into lumps like dice, or flakes like lead ore, or of a reddish colour, 
and smooth in the surface, soon enuubles, and is of very good quality. 
Other kiuds areffound not so soft and unctuous os to be delved and 
cut out by the spade; and shale or flag marl, of bluish colour, is often 
found on the sides of hills, and near rivers, of ver}' good quality, 
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and lasting; it is very easily dissolved, and falls down very rcadUy 
by tUo inilucuce of rains and trusts. A mixed marl has buen found 
to contain.— 


Fine sand . . . 

• 

• 


Clay of a soapy kind 

• 

• 

. 44 

mould 

4 

■ 

5 

Carbonate of lime 

« 

« 

. H 

Gypsum . 

• 

« 

1 

• 


100 


The mixture of the particles of the different ingredients found in 
earthy marls is so minute and tine, that nut only the eye, but the 
microscope fails to discover tho constituents of any of the substances, 
and chemical analysis only is able to separate and detect them. Mix¬ 
tures ol clay and lime, in alternate layers, have been recommended 
and employed to produce au artificial marl; but tho properties are 
M'anting, and the tmu character of all marls, is that of crumbling by 
exposuic,—as aU calcareous earths are not marls. We ore wholly un- 
acquuiuted w'ith the natural process of their c(jniposition. Wo may 
very justly suppose tliat that operatiou imparts qualities unknown to 
us, and which we cannot imitate. The operations of art fail when 
brought into competition with the modes of working adopted by nature. 
The eombiuatiun and resolution of rocks, stones, and earths into each 
other, which goes on incessantly, not to mention tho changes of the 
minerd, tho animal, and the vegetable w'orld, has never been approxi¬ 
mated in the most distant degi'ce by the labours of man. Mortars and 
cements ure a resolution and combination of this kind; and though 
the original constituents be known and applied in the same state and 
proportion, wo cannot produce the original substances. With pow¬ 
dered lime, carbonic acul, and water, and with tho other ingredients 
all used in ihe dc'finito proportions, the limestone will not bo composed 
by any means that we can adopt. 

Clay has been found of a soapy nature, and has been often mis¬ 
taken for marl; but it is found to be hurtful to vegetation, from con¬ 
taining sulphur and other mineral substances; and, in such cases, a 
chemical examination of it will bo necessary before application. 

Marls of several kinds abound in Norfolk, are of good quality, and 
have been much used. The chalk marl breaks readily in the air, and 
incorporates easily with the soil, falls in water, hut does not dissolve 
in it; burns to Umc, and loses more than one-third of its weight, and 
is used as lime for a xnanure, and in building, and is similar to common 
chalk lime. , 
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Clay marl found in that county breaks into small square pieces, 
and mixes freely with the soil; falls, but does not dissolve in water, 
and bums to brick in the fire. 

A kind of marl called dove'imrl^ from the resemblance to pigeon’s 
dung, has been found to be of very excellent quality ; and the chalks 
of Norfolk arc also very pure, containing as much os ninety-eight 
parts of carbonate of lime. Marls exposed for years retain the same 
properties as wlsen newly dug,’ do not effervesce after calcination, and 
good marls feel grtiasy when touched, and friable when dry, and the 
land is usually of good quality nbt>ve them, and the red and blue 
colours, with yellow veins, are found to bo the best. Marls arc known 
by breaking into small pieces from exposure, by tho particles of dry 
marl (-.rackling in tho fire like salt, by throwing up bubbles to the 
surface of the M'atcr in which it is immersed, and by gradually dis¬ 
solving and forming with the water a soapy substance like a paste, 
and not unfrcquontly of a H(iuid nature, the marl remaining dissolved 
and suspended in the water w'ithout any coagulation. Hut water alone 
will produce bubbles when poured on certain dry clays; hence it is 
recommended to subject marls to water for a time before being tested 
by an acid. Marl contains no alkaline salt, as it imparts no quality, 
smell, or taste, when digested and boiled, and has nothing soluble in 
wateif. A more correct method of distinguishing marls has been men¬ 
tioned,— by banishing tlic fixed air from a certain quantity of the 
substance by applying muriatic acid, till the cffcrvcscnco ceases; the 
loss of weight will show tho quantity of air expelhjd, and the remainder 
is earth. Tho quantity of calcareous earth may be ascertained by 
dissolving the marl in muriatic acid, diluting the liquor with water, 
passing it through filtering paper, and then precipitating the calcareous 
earth from the clear liquid by a solution of some fixed alkaline salt. 

Marls much abouud in the eastern and western counties of Eng¬ 
land, and in many parts of Scotland, where the beds are shallow, and 
tho presence of it suspected, time and accident and intentional research 
have discovered the substance; but whore it lies deeper, the boring- 
rod is the surest guide. Pits are opened with a doping entrance in 
fields whore marl is found, and it is dug and wheeled on the land, or 
conveyed by carts to a greater distance. The quantity used upon an acre 
of land varies from ten to one hundred loads, of thirty to forty bushels 
each; and forty to sixty cart-loads, of two or three horses’ draught, 
may be stated as an average, which will add very considerably to lie 
bulk of the staple of tho soil; the quality of the land and of the marl, 
and the expense of the article, will, in different situations, have the 
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usual influence, the expense vuiying, according to circumstances, from 
£2 to £6 an aero. It is applied on land, after tares, for wheat, and on 
a clean fallow, and as a preparation for barley and turnips, whore the 
shallow ploughing of the last furrow is very suitable for covering the 
marl. A preferable application is recommended on clover leys iu- 
tended for wheat, ■where a period of six montlis before the laud is 
ploughed will be of great service in crumbling the marl by tbo alter¬ 
nations of thaws and frosts, and in securing an even and regular dis¬ 
tribution over the surface. An objection arises to this method,—that 
the marl has not had suflicient time to fasten on, and adhere to, the 
ley; it lies loose, and will be thrown to the bottom of tbo furrow, 
without anj"^ chance of exerting a fertilizing influence, by rcfison of 
not being mixed or blended with the soil. In the application to barley 
and turnip lauds, this objection docs not happen, us the marl will get 
blended W’ith the pulveiizod soil by means of tlio plougbings and 
barrowings; but there is not a sufficient time for the marl to dissolve 
and mix, unless it be dry, expo.sod, and turned over in heaps some 
time pnivioua to the apj)lication, which •\\'ill add considerably to the 
cost of the manure, A more cfFoctual and more economical method 
consists in laying marl on grass lands in the end of autumn, and during 
the first months of winter, ■when the grass will bo of little value, and 
■^du n the changes of the weather will effect the decomposition of the 
marl by the time the grass will shoot up in the spring. It will t^us 
secure the regular spreading over the surface, and the bush-harrow 
and the roll being afterwards employed, the particles will he well 
reduced and pressed into the soil. The crop of grass will bo greatly 
improved, and when the land is ploughed for a grain crop in the fel- 
lowitig season, the marl will be thoroughly matbid in the ttu'f, and 
th(' \'cgetablc swai'd it has raised 'Vk’ill not a little promote, hy its 
decomposition, the subsequent fertility of the land. This mode ia 
preferable in affording time for the crumbling of the marl. The appli¬ 
cation on barley and turnip lands in Ihc spring admits a finer mixing, 
provided a suitable reduction of the substance can be accomplished, 
W’hich probably may be done by exposure from spreading and turning 
in heaps on flic land betw'ecii the two last plougbings, if favourable 
weather happens, and when the compositiou of the marl itself favours 
the speedy dissolution. This result may be much assisted in the 
spreading, and hy going over the work with mallets, gnd breaking the 
lumps in the same manner as chalk. In whatever manner it may be 
applied, it is indispensably necessary that marl he reduced aa fine as 
possible, by oFcn spreading and breaking the lumps, by rolling and 
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harrowing when driod after rains, and by being ultimately ploughed 
into the land by means of a shallow furrow, and thus be intimately 
mixed with the soil by means of the future operations. Some marls 
will crumble to powder immediately on exposure, or very soon after; 
others require the vicissitudes both of winter and summer, and much 
attention in improving the crumbling action of the weather, by break¬ 
ing, harrowing, and rolling. 

Marl being & enrbonate of lime in a peculiar state of composition, 
produces effects similar to those produced by that substance, but it 
rcq\iireB to be applied in a much larger quautity. Though it is a rich 
manure, it contains no salts, and is supposed to possess a quantity of 
oleaginous matter, and to he an absorbent earth composed of clay and 
limestone. The chemist ascribes the whole value of it to the action 
of his favourite calcareous earth in the character of a stimulant, and 
that the value of marl is in a direct ratio to the quantity of that earth 
in its composition; but marls are found which contain little or no cal¬ 
careous earth, and when applied to land iu equal quantities, they pro¬ 
duce equal results. 

The effervescence of calcareous substances in acids, shows the pre¬ 
sence of the substance, not the quautity; the effervescence will vary 
according to the strength of tho acid, . .-ho compactness, penetra¬ 
bility, and other latent qualities of the c.alcareoiis bodies themselves. 
The chemical agriculturists adopt the notion of the action of calcareous 
matters, and join with it the hidk, or addition, which the soil receives 
by the application of the substances; the change it creates in the tex¬ 
ture of tlxe land by mechanical action, and a mucilaginous matter that 
it«contains derived from tho exuviae of animals, and they are finally 
driven to tlio very reasouablo conclusion, that the benefits may be 
produced by the joint action of all these modes of operation. If ..he 
component parts of any marls,—the clay, sand, and lime, and the other 
ingredients,—were spread on land, separately or mixed by any process 
we may choose, and the definite proportions multiplied by the quantity 
usually applied on a given extent of space, the effects that are derived 
true marls would not be produced. The extremely minute 
blending of tbe ingredients of marl has been suppose^ to constitute 
the fertUixing quality, each particlo having the power of exerting its 
peculiar property on the soil and on each other, and of retaining or 
giving out the substances they may form that are favourable to vege¬ 
tation by the different agencies and comhinations. The clays impart 
moisture to the sandy parts, and the sand prevents the day being too 
adhesive, and thus the respective qualities are exerted advantageously 
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on each other. An oloaj^nous nature has been discoTored in the com¬ 
position, arising from the mixture of the aubstanees, and of the animal 
and vegetable matters, and to this property much of the fertility it 
produces has hoen attributed. M^arls are supposed to be derived from 
the ruins of the primary and secondary rocks, worn down, carried 
about, agitated, and deposited without any relation to the laws of 
specific gravity. Animal remains arc found at considerable depths, 
and even stones of great weight are met with, w'here ?io rticks of the 
same, or of a similar kind, are known to exist in the surrounding 
locality, or in the adjacent geological formations. Fire wholly 
changes the nature of bodies subjected to the violent cft'ects of its 
influence, and gives them qualities they did not before possess, and 
banished others wldcb they never afterwards reoovor, Decolnposcd 
' avas aio oxoeeduigly fruitful, and the heat of volcanos produces a 
! mort luxuriant vegetation in all places wdthin its roach; and it has 
been faTuaiully conjectured that marl may retain sonic of the qualities 
which its constituent subhUinees acquire as rooks by the igneous 
‘ .iger.cy rjf their produotior Such conjecture.^ amuse the theorist, and 
' inrci.'vi the euiious, but can furnish no information as to the quality 
( . I ri.iiila, or of tla ii ofiV*cts wivcu applied on the diflrerent soiU; on these 
ointv-j pri'' tnin t true sciiinf^*, f" the systematized experience 

i'’'icti e. 

, i n di ’5 t y '.A '»■. ^ .1 up for the purpose of improve- ! 

.t. (fft.is ol iQ-ullng iiavc been great; and on sandy lands 
; V and on sandy loams, the applications have been very hene- 
i miaJ, oboe on raw damp loams reports have lioen less favourable, 

! I'f.m the marls attracting »'i(,’isture, and thus increasing the poachy 
* Mosonc.-ts of the soil. Clay lands are also much improved by marls 
‘ vh.m applied in large quantities; but the due efiect supposes a some- 
wliat simil;,,..' jjulverization of the clayey mass to facilitate the fertiliz¬ 
ing mixture of tlie substances. Practice has directed tlie use of clayey 
marls on light soils, and the application of sandy and sheUy marls to 
heavier lands; but all these substances have been found useful on any 
soils when judiciously employed. The hurtful effects of marls have 
been occasioned by an avaricious use of the plough, and a too frequent 
sowing of com crops—^which evil has been completely remedied'by 
adopting the alternate system of croppixrg, and the land lying in grass 
for more than one year. It may be more advantageous to apply 
marls gradually, and at different tim^, than in i^ry large doses 
at one time, which in some soils may produce looseness and proTe 
hurtfhl. 
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Marls arc often made into composts with earths and with dung, 
either in layer sin the heaps, or in bottoming the dung-yai’da, where it 
will be soaked witli the juice, and afterwards mixed with the mass. 
It is thought tiiat such a preparation has produced effects, when marl, 
by itself, bus failed. In all such applications, one thing must not for 
a moment P8cai»e the memoiy of the farmer, that the lands must be 
8upplic<l w ith animal and vegetable matters by every possible means, 
and that in the case of light land.s too frequent cropping with cul- 
miforous i)lants w ill infallibly exhaust them, and that they require the 
constant aid of tlie green crops being consumed upon them, and of the 
consolidation produced by remaining a time in pasture, and of the 
consequent result of a grassy sivard to produce vegetable mould by 
the Huhse.jiient decomposition of the roots and foliage, 

Oreat imjirovements have been made in Xorfolk by raising and 
mixing the subsoil with tlie upper stratum, and in many parts of the 
kingdom clays are preferred to marl; but such clays are soft and 
loamy, and offervesee slightly with acids. A marl lias been found in 
the west of England, of a rod shining clay colour, w’hich has proved 
very injurious, and Uie use of it is now interdicted. Marls in gcnoial 
have produced very groat olfects, and are now applied more frequently 
and in smaller quantities, 

SECTION 111.— StLicious Soils—Managemlnt —Cuors svnED for 
THEM - Sand as Manvre. 

Silica is the pure matter of flints, occurs massive, often globular 
and perforated, containing a small portion (about two per cent.) of 
lime, alumina, and oxide of iron. It is wholly infusible, and dissolv¬ 
able only by hydro-fluoric acid. It eutovs largely into the composi¬ 
tion of stony bodies and into soils, and many gems, as agate and jasper 
—while flint, quartz, and rock crystal, are almost wlmlly composed of 
it. It is now called the oxide of silieuni, a terrigenous metal, because 
it is the bsisia of the cartli. It has been called sjlicon, being analogous 
to carbon and boron, the bases of carbonic and boracic acids, the vitri- 
-«<flcation being a complete saturation. Silcs acts as an acid, and there¬ 
fore is frequently called eificie aciit. 

It is suspected that carbon can be converted into silicon, and that 
some elementary bodies are only modifications of others, and are con¬ 
stantly ebangiuj^ tiicir condition. Flints would thus he derived from 
animals by the conversion of tlie carbon of their bodies into silicon, 
produced by unknown causes, as tbo heat of the overlying igneous 
roclcs. It must be confessed, however, that further experiments are 
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required before these speculations can be received into the category 
even of philosophic theories. 

Silica is a most abundant earth, forming a gi-eat proportion of tlie 
primitive rocks, and the basis of the globe. In fertile soils it averages 
fifty to eighty per cent., in banen lands forty to seventy, but these 
proportions never mark with precision the quality of the soil,—very 
much depending on the mixture and combination, and on gcogra- 
l>hical position. Silica absorbs 0-25, or ono-fourth, tifucs its weight 
of water without dropping, and evolves water twice as fast os chalk, 
and three times faster than alumina. 

Man}' sand-beds and sandstone formations are evidently original 
deposits; many kinds are products of chemical and crystalline forma¬ 
tions ; and we must not conclude tliat sands have originated wholly 
from the ruins of pre-existing rocks. Sandstones form a very largo 
part of the secondary or floetz rocks, and arc divided into the old red 
sandstone, new red, green sand, and the alluvial deposit resting on the 
chalk. These rocks are silieious, argillaceous, marly or calcareous, 
and according to hardness and composition arc used for various jnir- 
poscs in building, and for pavements, troughs, and filtering stones. 
Some liardeu by exposure, and others decay, and vast beds of irujohe- 
rent sands arc found above and under chalks and clays, and of various 
colours and qualities. 

Of th(! three kinds of sand, 8ca-.sand, river-sand, and pit-sand, the 
former i.s the worst, from being so much purged by the action of the 
wavc^; river-sand and road-sand are reckoned tlie best, and i)it-saud 
is found bo various in quality as to bo incapable of separation or of 
being recommended for use. Loamy and earthy sands are always 
beneticial, wljile many kinds arc ferruginous, slaty, and so ban'en^as to 
effect no improvement on land—and very often they are pernicious. 

Sandy soils are managed with infinitely less trouble, and at an 
expense greatly inferior to what clays require; but at tlie same time 
the crops produced on them are generally of much smaller value. In 
some parts of Jftitain t^e suiface is little bettor than a barren waste, 
wherein no artificial plants will take root; the soil is too loose and 
crumbling, and never forms a clod, even in the driest weather. A 
degree of adhesion, after being wet, distinguishes sands and loams, which 
crumble on every exposure. 

In speaking of clay soils, it was recommended that all lands be 
early ploughed, in order that adhesive soils may dcrivi benefit from 
the changes and vicissitudes of the woather in producing the essential 
work of polvcruation. It is equally necessary for dry lands to have 
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an early furrow, in order to acquire consistency and consolidation by 
lying in a ploughed form during winter, nud not being disturbed in 
Hie spring till near to seed time. For fallow lands this €on.sideration 
is of much benefit. I’ho mellow appearance, on being cross-ploughed 
in the spring, easily distinguishes early from late ploughing,—an 
appearance retained during the whole summer. All lands, therefore, 
intended to he fallowed, should be ploughed in Decomher cr January 
of the previous* winter; the circumstances of later ploughings having 
been occasionally found equally beneficial, does not militate against 
this general rule. In these dry .soils, ridges arc unnecessary,—and the 
land generally lying in pieces of ten to twenty yards in breadth, 
waUir-furrows or cuts arc not required. In this plouglied state the 
land generally lying till tlie dry M'ealher in tlie spring permits the 
orosB-ploughing, after which the land is harrowed, rolled, and ploughed 
alternately, for two or throe times, and all stones and weeds picked by 
hand and removed. The land is then dunged and sown with turnips. 

Daring the preparation of these dry lands, it would be very advan¬ 
tageous if eight or ton days could ho allowed to elapse between each 
working of the land, in order to allow time to acquire moisture; and 
the Markings should he quickly executed in order to retain it, as long 
(usposuro of the soil in dry seasons will dissipate the moisture, on 
which the safety of the turnip crop so very much depends. 

Sandy soils are not adapted for wheat, hut produce turnips, oats, 
and barley, in tolerable perfection. They are well suited for the 
groa'th of grasses, and derive much advantage from being pastured 
for several years. 

Rotatioxs Fon .Savpt Soils. 

I. —1, Turnips-—2, Barleys or oats.—3, Clover.—4, Pasture.—5, Peas or tares. 
—6, Oats. 

II. — 1, Turnips.— 2, Barley.—3, Clover.—4, Pasture, -fl, Pasture.—6, Oats.— 
7, Tares.—S, Wheat. 

III. —1, Turnips.—2, Barley.—3, Clover.—4, Pasture,—5, Oats, 

The grass seeds proper to sandy soils are many of the perennial 
kinds, as it is found advantageous to keep thefo lands for two or more 
years in pasture after a crop of hay. 

4 bushel of rye groM; 4 bushel of cocksfoot; 4 lbs. of meadow fescue; 4 lbs. 
of bard fescue; 4 lbs. of meadow catstail; 4 lbs. of crested dogatoil; 8 lbs. of red 
clover; 4 lbs. of white clover. 

Sand can act as a manure only os an earthy ingredient, by render¬ 
ing stiff clay Hoila more loose and friable, and by entering into their 
composition, by breaking tbe coherent texture, and keeping the pores 
open to the roots of plants. On rough grown meadows and pastures, 
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an application of sand has swcotcnod the grass, and produeod a mnch 
finer herbage; and at the rate of six hundred cart-loads an aero it is 
said to have effected very great improvements, and in Ireland it has 
been often mixed with the surface soil, and has produeod very great 
and lasting benefit. It has also been used as litter for cattle, and has 
been attended w'ith success, after being saturated with the urinary 
liquid. ^ 

In the application of earthy matters as mixtures, a cbomical com¬ 
bination of them is beyond human power, and a mechanical mixture 
will mostly be imperfectly performed, from the difliculty, and in many 
cases the impossibility, of reducing the ingredients to a state that is 
proper for reciprocal action, if no marly or calcareous partlclo§ exist 
in the clay or sand, and the roots of plants sustain damage in passing 
from one mass of heterogeneous substances into another, arising from 
the want of minute subdivision and mixture. The great quantity of 
the materials required forms a very weighty objection ; hut situations 
are not wanting where the materials are found contiguous, and the 
application very easy. In such cases, a few trials made on decisive 
and tangible grounds, would show the eligibility and propriety of the 
improvement. 

Sea-sands and shelly sands are very abundant on the shores of 
Britain, and differ much in colour and quality, according to the 
various substances that are mixed together. The latter are chiefly 
calcareous earths, and often effervesce with an acid; and when found 
in minute particles they form a manure of great value on all clay soils, 
heavy loams, and on mossy and spongy lands, and on sour meadows 
and pastures. Shelly sand occurs more or less mixed with other sub¬ 
stances, but in every state it has been found very useful on heavy wet 
lands, and for mixing in composts to be used on light soils. Sea-sand, 
with scarcely any perceptible mixture of shells, has proved of much 
benefit on mossy and clayey grounds; and in many places it is used as 
litter for cattle from scarcity of straw, and Las yielded an excellent 
manure. An application of sand to wheat fallows has been recom¬ 
mended, and then it should bo applied late in the season of working 
the land, and be slightly covered. 

Probably the most economical use of sands, composts, and all top- 
dressings, consists in their being spread on leys one year before being 
ploughed, that it may have time to raise a grassy sward, and get fixed 
on the soil, and incorporated with the surface among the roots and 
fibres. The decomposition of the grassy sward will afford nutriment 
to the succeeding crops. 
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SECTION IV. - Calcaueous Soils—Cuops suitable to them. 

CALCAUEoirs SOILS art; distinguishotl by tbc property of effervescing 
in acids, and are ocmfined to the locality of the limestone and chalk 
fonnatioics. When mixed with clay, the soil is w'ct, spongy, and un- 
tractablo ; when mixed with loam, it forms a soil of middling value,— 
tlii' funnel producing medium cnips of wheat, beans, and clover, the 
latter turnips, -bailey and grasses, in great perfection, and yielding an 
herbage most peculiiirly grateful to shoep. 

The wet and inferior calcareous lands arc fitted for the rotations 
and grasses given for the inferior clay lands, and lighter sorts for the 
rotations and grasses given for sands. 

liOamy soils arc by far the most numerous class, and also the most 
valuable to the farmer, as they include the loamy clays, loamy sands, 
and all soils that possess a fair mixture of that ingTcdiont. Loam or 
mould is compiled of decomposed animal and vegetable matters, is a 
principal material in soils, and differs greatly aecoiding to the quantity 
and quality of the nmtter it.self, tho state of reduction it has reached, 
and from the manner in M'liich it happens to be incorporated with the 
constitu<-nts of the soil, {^uth soils lu-e almost universally dry, and 
possess the happy medium of ahsoibing, retaining, and giving off 
moisture in the quantity most suitable to the growth of plants. On 
these soils arc produced every crop or plant of the present day, varied 
something according to quality and situation. Loamy clays produce 
potatoes, turnips, and beet, wheat, barley, oats, and clovers; loamy 
b.uids and chalks yitdd tuiTiip.-’, barley, and grasses, in much perfection. 
They are easily manag<;d, admitting labour at almost any season, and 
on them manures have tho greatest .and most lasting efh'ct. Much of 
the fertility may ho ascribed to the quality of the original subjacent 
formation being favour.ible to tlie growth of ’ ogelation, which grew 
and died upon it, and, with animal remains, produced the quality and 
diipth of the stratum. Tho property of depth gcneially hears a direct 
ratio to the fertility of tlie soil, or rather, the latter to the former. 

KoiATioas J-OR Loamv Cl.vv3. 

I. —1, Green crops.~2, Wheat.—3, Clovers.—4, Oats.—5, Winter turcs.— 
6, Wheat. 

II. ~1, Greet, eroiw, turnipa, potatoes, and beet.—2, Wheat.—3, Clovers.— 

4, Oats. 

III. —1, Green erop.<.—2, Barley.—3, Clover.—4, Wheat.-And: 5, Cab- 

bugos or beet-rbot.—8, Oats.—7, Tares or peas.—8, Barley.—9, Beans.— 
10, Wheat. 

IV. —1, Turnips or cabbages.—^3, Barley.—3, Clovers or tares.—4, Wheat.— 

5, I’otatoes and beet.—6, Bsirlcy.-7, Clover.—8, Oats or whci.t. 
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V. —1, Beet and potatnes.—2, Oats,—3, Clovers.—4, Wheat.—5, Turnips and 
cabbages.—6, Barley.—7, Beans, and tares.—H, Wheat. 

VI. —1, Green crops.—2, Wheat.—3, Beans, peas, or hires.—4, Barley.— 

5, Clovers.—6, Oats. 

VII. —1, Green Crops.—2, Barley or wheat.—.3, Clover.— I, Oats.-- 
5, Vetches.—6, W’heat. 

VIII. —1, Green crops.—2, Barley.—3, Cross seetLs.—1, Peas or tores.- 
5, Wheat or oats. 

Those rotations apply to lands of the first quality. • 
lUmriONB ron iNrEiiioa Lqimb. 

I. —1, Green crops.—2, Barley.—3, Clover.—i, Grass.™5, Picans, peas, oi 
tarCB,—C, Oats. 

II. —1, Tun.ips,—2, Barley.—3, Clover.—4, Pasture.--.I, P.isture.—6, Oats. 
—7, Tares. -8, A\Tieat. 

III. —1, Turnips.—2, Oat« or barley.—.3, Clover.—1, Posture.—5, OUts. 

The grasses for the best elayey loams usually for one year as a 

crop of hay. 

Pkr Acrk.— 1 bushel of ryo grass; 16 lbs. of red clover; 4 lbs. of white 

clover.-Or . ^ bushel of rye gross; bushel of cocksfoot ; 4 lbs. of inciulow 

fescue; 4 lbs. of meadow catstail; 10 lbs. of red clover , 4 lbs. of while clover. 

On inferior loams, the seeds soivn are of a more iicrmancnt nature: - -- 

1 peck of rje-gruss ; 1 peck of cocksfoot; 4 lbs, of iricadoM fewue; 4 lb*, of 
meadow catstail ; 4 lbs. of po.a trivialis; 4 lbs. of pria pintcnsis ; 8 lbs. of red 
clover; 4 lbs. of white clover. 

Gravelly soils are very open and porous in their nature, and imbibe 
and give off moisture with great facility, and from this latter property 
they are apt to burn in dry seasons. Gravel,s are mostly composed of 
small stones, in some cases argillaceous or flint)', and in others calca¬ 
reous or chalky. The soils are of easy cultivation, and are soon brought 
into the proper state, and produce turnips, barley, and gra-sses, in^high 
perfection. 

The rotations used, and the grasses sown on gravelly soils are the 
same as on sands and inferior loams. 

In the working of all turnip lands and the more friable clays one 
process of the operation of the grubber is much more useful than two or 
1 three ploughings, both for the purpose of raising the roots of weeds, 

I and in pulverizing the soil. The round or triangular tines carry along 
without tearing or cutting the couchy roots, and the points of the 
tines being bent forwards, raise and break the soil to a very consider- 
I able depth. It was first used in East Lothian, and is now used ex- 
! tensively in all parts of Uic country, and with great benefit. In that 
county the turnip soils are clayey loams, and the wheat lands are 
friable clays, and both kinds of soil admit the use of the grubber now 
mentioned, in |he largest extent 
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The first farrow, or tho winter ploughing, must bo given os usual, 
and as deep as tho humified stratum of the soil will allow. In the 
spring, the grubber works across tho furrows, and then lengthwise, 
when the hairow and the roll will be used in the common way. After 
each gathering of the weeds, tho grubbing is repeated till tho land be 
cleaned, and tho soil pulverized, and ready for being sowm. 

It is very evident that this mode of preparing turnip land will 
retain the moiafuro much more closely than by ploughing, which in 
each process turns up and exposes the under soil, which has gathered 
moisture by being hidden from exposure. In dry seasons, tho wliolc 
depth of the moved stratum is coinjiletcly dried up, and becomes 
wholly devoid of moisture, on which th(> success of turnip farming so 
very inneh depends. Tho Scotch mode of drilling, or forming the 
land into ridgelets, is very objectionable, by e.vposiugthe land so often 
to scorching suns in the arid soils of south Ilritain, in the process of 
working and drilling; and sowing tho turnips on the flat .surface is 
prcforaldc. Tho grubber now mentioned moves and works tho soil, 
and catches and raises tho root.s of weeds, ■without turning up and \ 
exposing the land to sun and drought; a close surface is presented by 
the harrowing and rolling, and which is of incaculablc advantage in 
guarding against the evaporation of moisture. 

SECTION V. —Prat-moss — How Foiimed — IIow' Heolalved— 
Cuors StniAiiLB vou Reclaimed Peat-moss — Pe.vt as a 
Mamhie. 

Moss or Peat is generally thought to have been formed by^he 
decomposition of a vast number of trees, leaves, and fruits, assisted by 
the decay of aquatic plants, and by the earthy matters carried by rains 
and floods to the places of formation. This theory of its formation is 
very inconclusive, though in somi- particular cases it may account for 
some few appearances, while for others it oertaiuly offers no satisfactory 
conclusion. Peat-moss is also reckoned an original formation, and of 
, antediluvian origin ; others think it a growing vegetable, which by its 
decay causes the increase of tho substance, and may ultimately cover 
the cartli; and the more general opinion ascribes it to the collection 
and decomposition of ligneous and aquatic vegetables brought together 
by tho destruction of forests, by wars, by tho axe, and by tem|>c 8 t 3 , 
and accumulated by tho decay of these bodies, and of the plants 
encouraged by their decomposition. It occurs in the northern parts 
of Britain, in Scotland and in Ireland, in beds of great extent, varying 
in depth from four to twenty feet. 
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Wh?n dried peat is examined, it is found to consist of roots and 
fibres in every stage of decomposition, from the natural wood to tbo 
completely black vegetable mould. From the nature of its formation 
under the surface of water, it acquires a portion of tannin, which lias 
the property of preserving animal and vegetable mutter from docum- 
position. Feat contains all the elements of the richest manure, and 
may by an easy process be converted into humus; for this purpose 
the agency of alkalies is the most olfectual. If the tminin be decom¬ 
posed, that of the vegetable fibre will go on, and soluble humus will 
be formed. 'NVlicii peat is newly dug up, if caustie lime bo added to 
it before it is dry, the moisture of the peat slakes the hmc, which acta 
on the gallic acid in the peat and ncutralucs it. If this mixture bo 
then excited to fermentation by the addition of animal inattof, sueh 
as urine or dung, oxygen is absorbed and carlxmic acid evolved; and 
the residue is converted into an excellent manure, containing much 
soluble humus. The same may bo effected more slowly by mixing 
peat with clay or mail, and allowing the mixture to remain exposed 
to the atmo.sphcre for a considerable time, frequently turning it. Hut 
nothing accelerates this process like the addition of putrescent animal 
matter, wliu-h a(.ts as a ferment, and greatly hastens the decomposition. 

The soils fur which peat forms the best manure arc the chalky and 
clayey soils. Sand ha.s too little tenacity; it li'ts the gases produced 
by the decomposition escape, instead of attracting them, as clay mid 
chalk do, and preventing their escape. 

The burning of peat destroys the vegetable matter, and leaves the 
earths and salts behind. They arc, accordingly, very strong stimulants 
to vegetation, especially that of clovers and herhaccous plants, of 
which the leaves and stems arc the most valuable parts. If the soil 
is w'cU furnished with vegetable matter, and capable of bringing on 
abundance of seed to perfection, it may bo very useful to apply stimu¬ 
lating manures, sueh as peat ashes, to increase the verdure; but on 
poor soils, destitute of humus, the incrc^o of the stems and leaves 
does not ensure a proportionate increase of seed. Hence it is often 
remarked, that soot, potash, saltpetre, and similar substances, produce 
a deceitful growth, giving a rank green loaf, which is not succeeded 
by a heavy ear; but, on the contrary, the produce in seed is rather 
diminished than increased by the use of the manure. Whenever a 
stimulating manure is used, the soil should bo naturally rich, or 
enriching manure should be applied at the same time^ 

The effects of ashes are great on clovers and sainfoins, and on all 
dry chalks anjl dry hot sands. Moist weather is necessary for the 
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development of their ctFects, and it is probable that the want of suc¬ 
cess iu certain eases may have arisen from unfavourable circumstances, 
as the ashes of any substances contain the essential elements of vege¬ 
tation, M’hen n<it counteracted by cimtingencies in the application. 
The vt;ry groat bulk of materials that is required to yield a quantity of 
ashes, and the weight of moss as a body for conveyance, and the cost 
of the manufacture of it into ashes, have led to the almost total neglect 
of it, although its great value and utility be sufficiently proved. 

In order to correct the acidity of moss, it has been recommended 
to mix it wtdl with fam yard dung, and to add a quantity of slaked 
lime in the ratio of five to six of moss and also to pour urine and leys 
on the moss, and then mix it u'ith the dung and lime. The acid is 
supposed (o bo bani.sljed or neutralized by this process, the fermenta¬ 
tion effected, the oil dissolved, and tbe putrefactioa hastened. A 
hundred pounds of potash are suffi<‘ient to saturate moss for an acre of 
land, by being dissolved in boiling wafer, at the rate of half a pound 
to R gallon, and poured on the moss, broken email, in layers: when 
fully saturated it may he turned over, after lying some weeks, and a 
quantity of lime may Ik; added, when the heap will be reduced to a 
fine compost. Lime and clialk are recommended, in order to reduce 
moss by putrescence; but the results are not satisfactory—the ele¬ 
ments of fernientation and of putrefaction are not present, and no 
active eomhinations ensue. The total absence of any api)roximation 
to tfie putrid decomposition in moss, prevents the generation of the 
aorifuim fluids that forui the new combinations of matter; and no 
rt'sidual substances arc prodm'cd either in a putrefying or putrid state, 
which arc so well known to he the most powerful promoters of vege¬ 
tation. Peat consolidates into hard lumps by expo-sure; and even after 
being used in a soft state, muxed with other substances, it is often 
found in curdled particles, and gradually disappears without forming 
any combinations, or entering into any affinity with any of the sub¬ 
stances with which it has been brought into contact, in the soil, or in 
the compost heap. TTirongh all the formations of moss there prevails 
• a weakness of cohesion and of consistence, which renders it unfit for 
any extensive or beneficial application, and it moulders and disappears 
without action or energy of any kind. It has been satisfactorily 
proved, that moss contains in itself no fertilizing properties, though by 
being turned into charcoal and brought into contact with other bodies, 
it is said to became a powerful manure. Idmc forms no useful com¬ 
binations with moss—the resistance to putrefaction is great—in fact, 
it may be doubted if it can be made to pass through that process : a 
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breaking and crumbling of the particles may be effected, Imt it is a 
reduction verj' different from putrid docompfwition. When moss gets 
hardened, it will refuse admission to any body, even to water itself. 
The mode of using moss, by reducing it to ashes, and sowing them as 
a manure for turnips by the drop drill, or spreading them as a top¬ 
dressing on grasses and clovers, is much the safest and most economical 
process of deriving any benefit from it. 

The specific gravity of soils is in all coses an ifidication of the 
organized matter it contains : for such matter is more abundant in the 
lighter soils. Argillaceous soil is light and hard to the touch, and, when 
rubbed on glass, scratches it. A red or yellow colour denotes a fi'iru- 
ginous s(>il, while softness generally denotes one of a calcareous nature. 

The power of absorl>ing and retaining heat and moisture, is inti¬ 
mately connected with the fertility of soils. Stiff clay is heated with 
difficulty ; but, containing less moisture, the warmth is not so easily 
cxpc]h>d. A black soil which contains soft vegetable matter, is the 
most freely heated by the sun and air. Deeply coloured soils nocpiiro 
a higher temperature than those of a paler complexion. 

The powiT of retaining heat is much affected and modified by the 
property of retaining moisture, and this latter quality depends in a 
great measure on the degree of the comminution of the parts ; for the 
more du ided the soil, the greater i.s the power of absorbing. This 
property is greater in vegetable than in animal bodies, and the last 
have a greater pow'er than compound earths, and tluTO is a great 
diversity of power in the carth-s themselves. Fertility very much de¬ 
pends on this power of drawing moisture from the atmosphere, and 
by situation in a high or low latitude—by a favourable aspect or ex¬ 
posure, and by the quantity of rain that falls on them—on thif boat 
and humidity of tlie atmosphere, and on the quantity and quality of 
the exhalations with which it is charged, and probahlv more in 
many cases, on these circumstances now mentioned, than on the 
nature of the soil itself. These external circumstances arc often so 
pow'crful as to overbalance the constitutional quality, and, in many 
cases, they correct constitutional defects; and soils similarly situated 
differ much in fertility, and consequently the similar constituents of 
original formation arc not by any means admissible as a universal 
rule of judgment. 

Experience has now fully established the fact, that, in a proper 
rotation of crops, a plant with a naked stem and farinaceous seed, 
should follow one with a branched stem and fleshy root, which has 
been taken frqpi the ground without bearing seed; and if all these 
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conditions cannot be obtained, that some of them at least must be 
complied with. Wheat sown after clover (which is allowed to be the 
best succession on light soils) fiilhls all the conditions ; when it is 
sown after beans, the condition of the preceding crop not ripening its 
seed, is given up; and, consequently, this succession is inferior to the 
other. It is not possible, how'ever judiciously the land may be 
manured, to rsise the same crop in regular succession without loss and 
detriment, both^o Uic laud and tn the quantity of the crops themselves. 
Wheat and clover aiwwer well in alternation, but not singly; and 
this show.s that the same effect is not produced in the soil by these 
two crops, llxpcrimcnts have Ix'eii made by very eminent chemists, 
particularly by Macaire of Geneva, at the request of DccaudoUc, the 
eelebratcd botanist, which leads us to suppose, that, in the formation 
of the seed, or other nutritious parts of plants, the sap is digested; 
that it takes up cei'taiu elements and deposits othcr.'^, w’hich arc the 
residue of the process; and these, being no longer necessary for the 
formation of the seed, are rejected by the vital action of the plant, 
and exude by the roots. Thus certain inferior animals, which, in 
many respects, have some analogy w'itb vegetables in their growth, 
as the I'olyjd, take in uourishineut by the same openings or pores by 
which the excrements arc voided after digestion; and the difForent 
constitution of different animals enables one class to feed on the ex- 
civments of another: whereas no animal, in a hcalty state, can derive 
uourislimcnt from tiiat which it has already digested and voided. Our 
ignorance of the functions of vegetable life prevents us from seeing 
the effects prcaluccd on the sup, by tlie expansion of the blossom or the 
ripening of the .seed; but experience leads us to the cunelusion that 
certaiu plants thnve best after ceit.uii others; and that, in this case, 
they arc always of distinct and different natures, and of different 
natural botanic families. IVlaeaire, and some other seientiCo men, 
obsi'i'ved tlic change that took place in the water, in which wheat bad 
been made to gn>w. They found a deposit in the water, of the' nature 
of bitter extract, and this they coueluded to be oxcrementitious. 
Beans grow' well in this water; and, on the otlier hand, wheat throve 
iu the water in which beans had grown. The effect of fallow'ing land 
has been explained on the same principle ; the excrement is washed 
out by tlio raiiio, or is decomposed by the light and air, to which it is 
exposed by the repeated ploughings. Thus the land is said to bo 
sweetened, an expix'ssion very common among farniers engaged iu 
fallowing. It is highly important to the practical farmer that the 
chemical principles, as well as tlio practice and the experience on 
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which the practice is founded, should be understood. This can oiJy 
be attained by an analysis of the soils in which the various crops are 
grown, and by eiperiments similar to that of Boussingault, (given at 
page 26 ,) of the ashes of the crops themselves. By such a courso of 
investigation the practical farmer will learn by experience and test his 
experience by the truths of science as to the rotation of crops which 
succeed best, and how soon tlto same kind of seed may be sown again 
in the same ground, with the reasonable prospect of Its producing a 
good crop, which con only be learned from actual experiment and 
observation, 

"SVithm a few years past, an attempt has been made, and yet con¬ 
tinues, to convert peat into a manure by means of the substance being 
turned into a charcoal, or an impure carbon. Immediately after being 
dug, the mass is trituiatcd uuder revolving edge wheels, faced with 
iron jjlates perforated all over the surface, and is forced by the pressure 
through these apertun-s, till it becomes u species of pulp, which is 
freed from the greater part of its moisture by a hydraulic press. It is 
then dned, and convcrtc;d iu^o coke (ir charred coal. Or peat may be 
made into charcoal in tlie common way of wood, —a process which 
13 well known. 

During the operation of charring, the more volatile elements are 
expelled, and the carbon or the fixed ingredient remains, with some 
saline matter, which renders it impure. Charcoal is absolutely infiut- 
iblo, and a very bad conductor of heat; but it is a conductor of electri¬ 
city, It is black, lighter tlian water, and full of pores, occasioned by 
the expulsion of the bodies volatilized. Like other porous substances, 
it has the power of conden.sing gaseous bodies, aud to a greater degree 
than most, or perhaps any other substances. Saussuro fuund«that 
charcoal absorbed ninety times its volume of ommoniacal gas, which 
is known as a very powerful promoter of vegetation. Bm-rit clay is 
thought to operate lu the same way by fixing the ammonia. Char¬ 
coal, when heated, yields the greater part of the condensed gases. 

Peat charcoal requires to be reduced to powder by rollers, and is 
sown in drills for green crops, or on young vegetables in broadcast. 
The antiseptic quality will prevent any benefit accruing from decom¬ 
position, and the connection of the condensed gases will impart the 
quality of its use. Most manures consist in the ultimate elements of 
matters, or the lost residue of destroyed substances. Cbarooal cannot 
possess these qualities, for it is the result of a stifled* process, which 
advances a stage, but does not reach the termination of the intended 
destruction, ^e charcoal may retain some part of the heat of the 
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smouldered combustion, and impart a warmth to the tender roots of the 
plants, or it may by that agency stimulate some body in the soil to 
communicate an energy from a latent property, till then dormant. 

Peat charcoal is reckoned a deodorizer. It absorbs the noxious 
effluvia of putrid or decaying substances, which oflend by their 
smell. A strong smell is not thought to bo a fault in manures, but 
if the charcoal be mi.Yud with or laid upon night soil for instance, the 
gases will be letained and convoyed to the ground instead of being 
allowed to escape. In this way peat charcoal may prove of con¬ 
siderable benefit. 

The preparation of peat charcoal is included in the prospeotus of a 
company that prepares manures by a special contract, Hut much 
time and caution arc yet required to sanction the use of ehurcoal as a 
manure. 

—♦— 

CHAPTER III. 

M am: RES. 

Maneiieb arc naturally divided uito three classes,—the animal, 
the vegetable, and the mineral. The first division eomprehends those 
substances that an' derived from animals, either in the shape of exorc- 
ments or from their dead bodies; the second includes the vegetables 
so applied, either singly or mixed; and the third contains the minerals, 
fossils, earths, or earthy sub<?tnnce8, \iscd in the original state, or 
mixed ndth other materials. Mixed manures may he placed under 
some one of those heads, without making another division; and the 
most abundant of the sub-stances that arc used, commonly called “ farm¬ 
yard dung," may be treated as an animal manure, though it be a mix¬ 
ture of animal and vegetable matters, and, properly, a compound 
article. With it we commcnco the description. 

SECTION I.— E'arm-Yahi> Dung—Cow’s Dung—Contents of tre 
Asues of Straw—Prefaration—Application of Farm-Yard 
Dung—Drilling tub Land, and Covering it for Turnips ; 
For Potatoes; For Bf.e'e; On Glat Summer Fallows; On 
Grass Lands—Quantitv to Each Purpose—Formation of 
Heaps. « 

“ Farm-yard dung ’’ is composed of the culms or straws of the 
different grains that are used for food and litter, and excrements 
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of the domestic animals, the horse and the dog, the ox and the cow^, 
and the poultry-yard. The quantity of excrements voided by an 
animal depends on the kind and quantity of the food it cats; ell 
liquefied and juicy substancoa very much increase tho fluid secretions, 
and also the putrified residuum, 'fhe quality of tho dung depends 
also on the quality of tho article eonsumed as food, but much more 
on the peculiar construction of the digcstivo organs of the animal: 
j for the same kind ol food given to animals of a different genus, will 
] j ic'Ul an exortment of a very difl'erent quality, and even wlien given 
j to those of the same species, and under tho same ti-catinent, a great 
; difference will often bo found, which can only be attributed to the 
construction and action of the constitutional organs. The alterations, 
oombinatious, and decouipositiouH which food undergoes in the stomach 
of animals, in affording noun.shmcut to all tho diftbront constituent 
) part.-i. IS sorncwJiat similar to the growth of plants,—of both processes, 
j Ih.woii-i, Mc are in a grc.it iuf!a.snre ignorant. Tho dung of swine is 
j of . .1 n'ti'v. J ij]i liinitg to form a sapouaccous mass, and constitutes 
’ a ii’ani-u* (‘fi tc.if and duration. Tho dung of tattle contains 

r ^tter soluble in water, and gives in feruicntation nearly the same 
Juct'* Ob vegetables, ab.^wibuig o.vigen, and producing carbonic 
' ga.s. Tin' inaolublo pat eins to he more woody fibre, and ona- 
:ous to the residuum of the vegetables that constitute their food, 
' vjr henng dei)rivf;d of all the soluble materials. The process of 
1 ium.'r.ation, and tho additional chewing which tlie food undergoes, 

I inipfirts a richness of quality to the juices of the saliva. Cow's dung, 

I fresh, contains .— 


Lime, 

I’hii''|ihatc of Lime, 
Mugncbia, 

Iron, 


. 12* Alumina, with some Manganese,. 14* 

. 12‘.5 8ilex,.•*53* 

2* Chloride of Futassium, and SuU 
5 - phutc of Pousoa, . . .2*5 

1000 

Specific pravity,.1*046 


The stalk,s of wheat, barley, oats, rye, peas, and beans, with occa¬ 
sional mixtures of the haulm of vetches, and of refuse of hay, being 
mixed with the fojccs of the animals, or tho debris of their food, much 
augment llie bulk, and materially affect the quality of farm-yard 
manure. The constituent parts of those substances, as sliown by 
chemical analysis, are principally earths, and soluble earthy salts, and 
in different proportions, which, by entering into combinations with the 
animal and more easily soluble matters in the dung, retard tho too 
rapid putrefac^on of those substances, and constitute, with proper 
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mixture and preparation, by far the most efiiciioious and durable 
fortilixers yot known. The mixture is more or less saturated with the 
urino of the animals; and this fluid supplies ammonia and other con- 
atituents, which add to the fertilizing power. The great value arises 
from containing both animal and vegetable substances; the former 
abounding with molecules of the body itself from fatty matters; the 
latter yielding an aliment to plants, and restoring to the soil the very 
ingr(‘dienta withdrawn from it in the previous year's crops. 

M. d(; Satissurc made an analysis of the ashes of some plants, of 
which the following table presents a view .— 


lOQ l'*RTIl 
ABHIM CoNTAlM 


I 8^ 2 ^ S3 Zh I? AS i gf! ni 

I fS fs «« S2(AS||| 


PolUBh.51 ■ 22 41! 

I'hcMtphatf or lime - 2S- 63'N 

CliliiTldr of poiABsiuo) 3- O’!) 

Rnlphutr ol' ]H>insh -- 2 

ICariby iihiwphnioti . 12 27 02 

-i'BrbonaiOB ~ — 

Bfllca . . . os _ 

Mt‘tnlllo oxide* . . 0 24 0 5 

I<OB*.0 2.4 2 3 




The stra'w^s of barley and oats differ little from tbal. of wheat j peas 
and vetches contain more soluble salts, and less of silica. 

Cattle are tied in stalls, or they roam at large in yards • in the 
former case, the excrements and litter, in a mixed statf', are carried 
daily to the open yard, and should be spread evenly and thinly over 
the space; in the latter case, the yard must be regularly littered, the 
feeding cribs constantly moved, that the quality of the dung may be 
uniform. Constant attention is required, that the yard bo kept level, 
and that it be regularly and thinly littered, and that all different 
substances bo well mixed and moistened with the urine. The dxmg 
of pigs is well to be mixed with that of horses, that the different 
qualities may correct each other, and the “ fire-fanging” of the latter 
be prevented. In order to effect this purpose, the stables and piggery 
should adjoin one yard or two, w'hcre tiie dung from each can be 
regularly and thixdy spread, and be mixed in the proper way. 

When the yards are filled to a height that renders any further 
secumulation fuconvenient, the whole mass is carted during wet 
weather, if men and horses can work, to a convenient dry comer of the 
field where it is to be applied. The heap should be of-a square form, 
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with sloping sides, and raised to a height not exceeding six feet, com- 
posed of separate banks of four feet in breadth, and extending regu¬ 
larly the whole length of the heap, to which banks the carts are run 
close backwards, and the dung pulled A'om the carts and spivad regu¬ 
larly and thinly by persons appointed for that purpose. If the dung 
come from the yards in a rough or dry state, such loads must be 
spread rather thinly on the hanks, and mixed with moister substances, 
that an equal putrefaction may ensue; and care mu8t^)c taken that no 
lumps lie unbroken, but be well shaken out and mixed. A heap 
treated in this manner, will be in a good state for application without 
any turning over and mixing. When the dung comes from the yard 
in a proper moist state, if it be dry and rough, or if less puns be 
bestowed in building tlic heap, a turning OTcr will be necessary, when 
all lumps must be broken, and the dry and moist parts carefhlly 
mixed. So soon as the building of a heap is finished, a layer of earth 
should be laid round the edges on the top, to prevent drying, and the 
situation shotild be sheltered, if possible, from the scorching sun and 
drying wind.s. The liquid oozings may bo gathered to a point by 
means of a trench cut round the heap, and thrown occasionally over 
it, and the liquids may bo brought from the farm-yard for the same ! 
purpose ; when the sides and top get dried by exposure, they must be ] 
cut down and thrown on the top, which will be turned over, broken, 
and mixed, in order to obtain every possible uniformity of quality in 
the heap. In large fields, two or three heaps may bo required far' 
convenience of shorter carriage, and those must bo so placed as to 
cause no interruption to the process of regular application. 

The dung being prepared in heaps in the field, and the land having 
been brought into a proper state of tilth by previous ploughings, 
harrowings, and rollings, and every weed and stone having been 
removed, a straight furrow is drawn, by the common plough, in the 
direction in which it is wished the drills should lie—^if on wet- 
bottomed lands, the descent of the water should be studied; if on dry 
soils, the drills may be drawn diagonally, oracrcMU the direction of the 
ridging for the subsequent barley crop. The drilling should emn- 
mence in the afternoon previous to the morning when the dunging of 
the land and sow'ing of turnips is intended to be begun—that the dril¬ 
ling ploughs may be advanced so far before the dunging process as to 
afiford constant employment, and, at the same time, not to expose tot 
more than half-an-hour the newly made drills to dho iqfluenoe of 
evaporation. In the largest single arrangement, two plougho lOfCAt 
drills at the rq^ of ei^t acres a-day } four or five one-horse carts WiH 
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I bring forward the dung, according to the distance, four men filling 
I the carts at the dung-heap, one man to pull the dung from the carts 
into regular heaps for throe drills, two boys to drive the carts to and 
fitom the heap, and another to lead the unloading cart steadily along 
the drills, four stout lads or women to spread the dung close behind 
the caits, and a very careful man with them to see that the dung be 
properly distributed—three ploughs covering the dung with two fur¬ 
rows to a drill, or finishing a drill at once round the field; and 
the two-drill turnip-seed sower depositing the seed immediately, as 
the plough finishes the drill. The ploughs are provided with light 
main-trees, of five or six feet in length, which reach across two drills, 
and enable the opening ploughs to move exactly in the centre between 
the drills, and thus give the ploughman an open sight before him. In 
covering the dung, the right hand horse walks in the furrow: the 
hoi’se on the loft walks on the top of a drill, leaving a drill between 
them, which drill the plough splits in moving along, and throws a 
heavy furrow of fresh soil over the dung. At the end of the field the 
ploughs turn to the right, and, in returning, the horses walk in the 
furrows, with the plough in the intervening one, and the plough 
throw's another furrow of fresh soil over the dung from the opposite 
side. The main-trceB stretch the breadth at which the horses walk 
from each other, the mould-board of the plough exactly fills the fur¬ 
row, and the horse, by walking on the top of the drill, does not dis¬ 
turb with his feet or tread upon the dung spread in the furrows. The 
ploughs regularly follow each other, the right hand horse w'alking in 
the furrow made by the plough immediately preceding, and the left 
hand horse following the same plough in returning. 

In such closely-confined arrangements of force, devised for the 
purpose of producing a certain result by a number of simultaneous 
operarions, much skill and dexterity are required, and the quantity of 
each exerted by the fanner in his operations, marks the degree of 
ominenee he has acquired in his profession. At that hot and dry 
season of the year, the dung and the land most be exposed as little as 
^ possible—Whence the necessity of dispatch when the proper moment 
aitlvos. The opening ploughs should afford few, or no mofe drills 
than just to give full employment to the carts; the spreaders must be 
close behind iltsra, and the covering ploughs should enter on erery 
three drUU as soon as the dung is spread, and in no case should they 
be more than icbioe round the field behind them. At night the whole 
process onee firom the rioaeness of the arrangement, every 

drill of dung is covered, none is carted out and left tjnspread, every 
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Anubed drill is sown with soed, and the oponwg plou^ may haYft 
about six drills done to afford a ready beginning to the dung carts 
next morning. Not moro than half an-hour should elapse from 
opening the drills to the coloring of the dong and sowing tiio seed, 
and, in that half-hour, the dung is moTed from the heap, deposited, 
and eoverod. The strength of ^o different parts of the force must be 
so adjusted that one part does not press on the other, ai^ hare not IhU 
employment, and another part, by having too much to do, he^distrossed 
and lose ground. In every deportment of aotivo operations, combi¬ 
nation of force has a magical effect on the spirits of the labourers 
themselves, and wherever animate power is to be applied, it riiould, 
if possible, be moved in masses, proportioned to the result that is con¬ 
templated ; and must be directed by a person thoroughly acquainted 
with the details of the operations, and who has the skill to plan, and the 
energy to execute. Such arrangements for dispatch are moro neces¬ 
sary in some cases than in others, owing to natural causes: it is most 
particularly required in tamip sowing, from the urgent and imporious 
necessity of retaining moisture in land and dong, to promote the ger¬ 
mination and growth of tho tender plant. By the above arrangement 
eight acres will bo finished in a day, and will suit farms of 400 to 000 
acres; on larger extents the force may bo arranged in two divisiona, ^ 
which proceed in the manner above described. On smaller farms, one , 
plough to open drills and two to cover the dung will finish from four 
to five acres doily, and on smaller still, two ploughs would open and 
cover about three acres of drills; and one plough, with some exertion, 
morning and evening, might finish about two acres, with two carts to 
bring forward the manure. 

On sands and sandy loams, turnip-drills cure opened and the dung 
covered by a double mould-board plough, which performs the work 
more expeditiously than the common plough, and, in tho case of li^ 
and loose soils, as effectually; but on all stiff-bottomed lands, which 
constitute the best part of tuxnip lands, the preference is now very 
justly ^ven to the common pbugh. liw natrow angular rimre (Mm 
penetrate deeper than the two-winged (m% and relwn more frerii eoo^ 
on which the safety of the turnip mrop So vary nmeh dependi; on 
stiff bottoms the broad mid, two-winged monld-board of the other 
throws it upward, and the covering of the teg cemaiate in tlm 
cloddy surface left by the harrow and the reU, and ptfssed together 
ovmf the drills by the extreme part ^ the mould-board. The ‘ 

common plough fr ehie employed in opennig and covering dr^ fidr' 
oneihnowan light hmd% and answers the purpose 
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Tided ike soil bo of a depth to adbrd a heavy furro'U': and, in all 
cases, tho common plough possesses the advantage over the double* 
vringed, of going deeper into the land and raising more fresh soil, an 
object of tho very last importance in turnip farming. The old method 
of drilling, by going twice with tho common plou^ in one furrow, is 
the most effectual way on stiff lands, but tho longer time rc<{uired now 
sots it aside, ynd the common plough, with one farrow, when well 
directed, and on lands well prepared, will make a sufficient furrow for 
the dung, and, by covering the manure by two furrows, fresh soil is 
raised over tho dung, where the seed is immediately sown. In damp 
seasons, and in showery weather, and on fine soils that are full of 
moisture, the rolling of the tumip'driUs, may be light, and, in many 
cases, it may bo wholly dispensed with, as the hardening of tho sur¬ 
face would much damage the tender plant. But in dry seasons, and 
mmro especially on clayey loams, where the surface of the land will 
be cloddy despite every operation of the harrow and the roll, a heavy 
pressuro on the drills is essentially necessary immediately after tho 
seed is sown, for tho purpose of squeezing the cloddy surface to some 
degree of pulverization for a seed-bed near to the dung, and to 
present a closer and a more impenetrable surface to the influence of 
drought. These crumbling soils produce good crops of turnips, but 
are difficult of management; the seed is usually sown amongst the 
clods, with very little moisture, which is soon exhaled, and it lies 
there exposed to the soorohing heats, and in many cases never vege¬ 
tates. Heavy rolling is the only remedy; of which operation farmers 
in general are much too sparing, from a dread of creating too much 
firmness in the land. Cases will certainly occur in moist seasons when 
the roll should not be introduced, except very lightly, on any lands, 
oocamons which no practical man can be at a loss to determine. 

Putrescent manure, lifted fredi from the yards, is almost univer- 
sidly applied to potatoes, as that root, from the greater bulk and 
strength of the sets, does not require so nice a preparation as the 
small and delicate seed eff the turnip. Brills are opened for potatoes 
sA the distance of thirty inches—a wider distance not affording^ by 
ttilperimant, any increase of produce, and a narrower space not aUow- 
ijagthe scu£&ng and earthing ploughs to wdrk and move freely and 
oifoctualfy, er room to the roots to expand and multiply. The dung 
is tSid in the^liiils and spread as fltr turnips; the sets of the plant aio 
deposited ftt the dutanco of eight to twelve inches from each odier, 
^1^ ikp df Ike dung; the drills are then reversed, the left-hand 
horae always waSdng,on the top of the drill, so as ni:.t to disturb with 
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his feet eithex the dung or the potato sets. The Arrangement of the 
force is tlie samo as in tumip-aowing. The potato acts being covered 
by reversing the drills, a light roll is applied to flatten and consoli¬ 
date them, and in some places a harro^ring is given to loosen the soil 
and check the weeds, just as the plants are beginning to appear abovo 
the ground. But if land be properly farmed, there will be few or no 
perennial weeds in the soil, and a small plough and a scufller with 
knives, alternately and repeatedly applied, together with an early 
hand-hoeing, will more cfifoctually chock and remove the crop of 
annual weeds that in somo soils and sittiations almost defy eradication. 
Though almost imiversal practice does not allow any preparation of 
dung for potatoes, it may, nevertheless, he very reasonably supposed, 
that if the moss was laid into a proper heap in the fleld, and a heat and 
a partial decomposition produced, very considerable advantages would 
be derived from the progress of an incipient fermentation, and it is 
essentially necessary that the dung he in a moist, or nither, in a very 
wet state. Potatoes delight in moist soils, and in humid climates; 
and clay soils and heavy loams will admit the manure being applied 
in a drier state; but much moisture should bo used, if possible, on all 
dry soils, and in wet seasons, the plant being of a very succulent 
nature, and the sots being apt to mould and spoil by dry rot when not 
supplied w'ith moisture to support the juicy state. On dry lands, and 
in dry seasons, the clung cannot be too wet. 

Farm-yard dung is applied to the raising of beet-root or mangel 
wurzel, in a similar way os for potatoes, the seeds being sown by a 
machine on the top of the dung, or dibbled by hand. It is also spread 
on the surface of the land, ploughed in by one furrow; and tunflp- 
seed is sown broadoast by hand. In the appliciation of dung to the 
raising of green crops during the dry season of the year, the utmost 
dispatch must be used that is consistent with the proper execution 
of the work; the different operations must bo simuyaneous and in 
close order, in order that the main object, the depositing of the seed 
in a proper bed of fresh or newly stirred earth, may he secured under 
the most favourable circumstances possible. Much will depend on 
the farmer or other person who is in the charge of the farm; expe¬ 
rience acquired, either in primary or snbordinate stations, and well 
improved and matured hy observation and reflection, will be very 
particnlu-ly required, and are absolutely necessary in su4i occupations, 
especially on large establifliments, where the employment wiU not he 
a sinecure; and, if properly executed, it will exceed in value, the wnih 
of any single plough on the farm. v 
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The oldest application of farm-yard dung is on summer fallows for 
wheat, on lands reduced during summer to the best state pojsible, by 
ploughing, harrowing, and rolling. The dung is carted from the 
heap or from the homestead, laid in heaps on the land, and spread 
evenly over the surface, and immediately covered by the plough. 
The carting of the dung, the spreading of it, and the ploughing must 
go on in close erdcr, by regulating the number of carts employed, and 
by the distance of carriage. This application may take place in 
August with the last summer furrow, which is followed by the seed- 
furrow in October. In some places the dting is applied with the 
seed-furrow, but that method rcfiuires the drier lands and other 
favoufablo circumstances. No preparation is reckoned necessary for 
dung to he applied to fallows, and it is accordingly lifted from the 
yard when wanted, and applied, too often, in a very rough state and 
in a very negligent manner. In many cases dung has been laid in 
heaps on the field some time previous to application, but a very great 
loss of bulk ensues; and, as the wheat plant does not require, at that 
time, so quick and efl’cetive support as green crops, the quantity of 
dung that can be applied is more an object of attention than the 
quality, as the dung has much time to rot and mingle with the soil 
by the commencement of the spring vegetation. t 

Fanners who entertain nice ideas on the subject of the loss sup- \ 
posed to be sustained from the exposing of dung to the influence of 1 
evaporation, appoint a lad to follow each plough, to throw into the 
furrow any lump of dung that is pushed aside by the plough, and lies | 
on the top of the furrow, or remains uncovered; and, on the same | 
principle, drilling ha.s been employed to cover the dung more effeo- j 
tually. By this method, the common plough opens drills with one j 
furrow, in which the dung is laid and spread as for green crops; the | 
ploughs turn round the space occupied by the carts laying on the 
dung, and, in returning, cover a drill, thus opening and reversing on 
each side of the carta. Nicety not being required, as if a crop were 
to be sown immediately, the process is quick; the drills arc readily 
made and reversed on tlie dung with a light furrow; it is cheaper than ! 
ploughing, but it may require a cross harrowing to level the drills, 
previous to the seed furrow being given. Dry or partially wetted 
straw applied to fallows will become, by the action of air and water, 
a good manure before spring; and it may ho inferred, that dung 
would be profitably opplied to wheat, as a top-dressing, at that season. 

It has been proposed to lay farm-yard dung on clovers, leys, and ! 
stubbles, that are intended to bear a crop of corn bcfdho being fallowed ' 
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j for turnips, and to sow the latter plant without any manuring. The 
j ground would be thoroughly incorporated by this mt'thotl, ami the 
labour in lueparation would bo saved; but much of the strength of tho 
manure would be wasted, and its efficacy impaired, before the green 
crop comes into contact with it. But tho sliggestion is worth a fair trial. 

Different times of the yijar have been recorameuded as the moat 
suitable for applying dung to grass lands,—autunjn, winter, and 
spring. Each season has its advocates; hut an application in tlio 
j spring, BO sf)on as circumstances permit, would .sooin to afford the 
I readiest support to vegetation. No preparation of the dung is required; 
it is carted to the fields, fresh from the yards, laid in lujaps, spread 
evenly over the surface, and broken with much care; and wlieu dried 
j by the sun and wind, the field is brush-harrowed, every kind of 
I rubbish is gathered and carted away, and tho process is iinishi'd by 
j tho application of a heavy roll. It is recommended to scratch and tear 
j the surface with harrows before laying on the dung. But it does not 
i appear tliat any verj' striking advantage was ever gained by Ibc pro- 
} cess. In ordinary cases, fifteen loads of a two-horse cart, and about 
’ twenty of small carts, are calculated for an acre of green crojj.s, and 
' twelve of the former to an aero of wheat fallows. Throe tons of 
manure arc reckoned to be made from a ton of straw, of wliich om* and 
; a-h.ilf tons may grow on an acre ; and hence about four tons of roltcn 
' dung are got from an acre of laud; and this latter figure multiplied by 
I tho number of years in the rotation of cropping, usually gives the 
i number of tons applied at one time. 

Farm-yard dung is superior in its effects to any fertilizing substance 
yet known. Some may he equally quick in effect, but none ariJ so 
lasting. And this superiority may arise from the decomposition 
leaving an earthy residuum, which adds to the staple of the soil, while 
the other properties it possesses, produce the usual effects of quick 
manures. The presence of the materials on the farm constitutes a 
mighty advantage, as no expense of carriage Is incurred; and the 
greater quantity of produce of any kind the farmer can raise, yields 
Wm, in return, a gieator bulk of manure for the succeeding crops. In 
every situation, no opportunity should be neglected of purchasing the 
materials of this manure, and also the substances when reduced to tho 
form of dung; and when it is got in many different substances, it must 
be very carefully mixed, and made as equal as possibly in quality. 

We know enough of the nature of the food of plants to suppose 
that it mnst be in a state of solution and suspension, proceeding from 
minute subdivision; that water is the vehicle, and that the substances 
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which the plants inibibe muat be in a very comminuted state to be 
capable of bcinj; suspended in the eoinmon carrier. Similar observa¬ 
tions have led to the preparing and cooking of food for animals and 
human beings; and though plants cannot show us so quickly and 
visibly, we may very rcasonaljly suppose that they ix>sse8s the instinc¬ 
tive fai ulty of cljoosing and rejecting; and we have this exposition 
made by them,,.of tlieir growing more rapidly when fed witli one sub¬ 
stance than with another, to direct iuid guide us in the application of 
aliments to vegetables, as well os to the individual members of the 
animal kingdom. In the operations of art we must imitate the pro¬ 
cesses of nature: rankness and coarseness of food produce an unwholo- 
some vegetation, as is seen from excrements dropped on a grass field ; 
and the effects of coarse and unprepared food are well known, on the 
forms of man and other animals in producing large bloated carcasses. 
A mass of dung, cold or warm, lying in a drill, must bo in too gross a 
form to present ojid aftbrd ready and palatable aliment to the tender 
fibres of plants, and a further reduction and mixing is necessary to 
pnaluce that matrix of comminuted and finely blended substances in 
which plants so very much delight to grow. The influence of air and 
moisture will reduce dry substances to u manure by blending with the 
soil. Muoli time, however, is required, and a great quantity of mois¬ 
ture, and the frequent stirring of the land. It is n'asonable to sup¬ 
pose that farm-yard dung, and all substances that are applied to laud 
as a manure, should be in a reduced state; and in the case of the for¬ 
mer it would require an application to the land at an early season, 
that it may be broken and mixed by the subsequent woi kings of the 
lands by the implemouts. 

In dry land and early climates, the land may be fnlly half prepared 
during the previous autumn, and the spring stirrings may be done in 
the month of May. The farm-yard dung may then be laid on the 
surface in broadcast, spread vi-ry evenly, and ploughed under with 
one furrow. Finlayson’s harrow may then work twice, lengthwise 
and across, or more if necessary, which will mix the soil and the dung, 
and make the laud fit for being sown, in the form of driUs, or on the 
flat surface in rirlgcs. In order to facilitate the mixing of the soil 
and the dung as intimately as possible, the straw for litter must be cut 
by the thrashii'g machinery into lengths of four inches at most, which 
will not entangle the implements in the process of working the land. 
The dung will be carried to tire field from the yards without under¬ 
going any heating preparation to produce the gaseous elements. This 
mode of applying farm-yard dung is in direct opposltiia to the present 
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most approved modes, where tho putrefaction of the substanoes, the 
generation of heat, and the evolution of the gaseous tiuids are sup¬ 
posed to be in operation, but it is not without its prototype in nature, 
A full century has elapsed since Jethro Tull published the idea 
of pulverization of the soil being made to supersedo tho use of dung • 
and though experience has overturned this piisition, yet tlio agricul¬ 
tural world has not reaped half the benefit of Tull’s favourite concep¬ 
tion. It is one of the general laws of chemical combination that its 
efficacy is in the inverse ratio of tho affinity of aggregation; for this 
latter power holds together the homogeneous particles, and prevents 
their separating and joining the parts of another body; and the greater 
tho power is, the less efficacious must bo tho affinity of oompcipition. 
All chemical action is combination or union, and decomposition or 
separation; and light and heat often api>car as tho new arrangements 
take place—^heat is disengaged, and often absorbed, and a change of 
temperature happens. Bodies that have little or no affinity, and do not 
enter into combination, are ruade to do so by the addition of one or 
more substances; and this principle shows tho necessity of applying 
a number of substances at one time, and of bringing them into contact 
with each other in a state of minuU' adheronoe. Many kinds of chemical 
action are effected by heat, electricity, and other agencies, over whioh 
any contiol is impossible, and which do not take place from more 
mixture and comminution; yet, by that process, a ready accession of 
means will be afforded of producing combinations which, in another 
state of existence of tho substances, would not have happened. Ail 
chemical forces are subordinate to tho cause of life, and to heat and 
electricity, and to mechanical friction and motion. The latter poK'or 
is able to change their direction, increase or diminish their tendency, 
and also comj letcly to stop and reverso their action. But causes 
must exist to produce chemical affinity, or tho cycle of life would 
stand still, and, from our ignorance of these causes and of the appli¬ 
cation, it is probable that, in many cases, their action is arrested and 
stopped, and often rendered useless or not produced at all—gtr, at least, 
but accidentally—arising from proceedings not being yet based on 
definite or measured causes. 

The effects of manures of every kind depend upon Ihe quality of 
the land to which they are applied, and also on the stale of prepam- 
tion of the soil at the time when the substances coq^c into contact 
with each other. Finely-pulverized bodies cannot mix with those of 
a grosser form. Masses, lumps, and dods of homogoncous or hetmx)- 
geneous sabstafkoes will lie together, and remain in the original state 
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of cohesion ar aggregation; hut no affinity of composition takes place 
ut “ aensihle” dintancea, and consequently no results follow from the 
comhini'd influence of the bodies in union. The contact of a pulverized 
substance with a mass or any gross formation, cannot produce the 
effects of combination. The liner particles of the former touch only 
the external surface of the latter, the interior parts remaining unaf¬ 
fected and unavailable for the purposes and effects of alteration. 
Hence the necessity of all substances that arc brought into contact 
being reduced to the sumo state of minuteness, in order that combina¬ 
tion may take place at itmemihle distanc es, and produce an a'jtivo union 
from the reciprocal action of tlic molecules of tlio two bodies on each 
other., Thi.s affinity of composition is one chief agent iii the opera¬ 
tions of nature and of art; and the ease and rapidity with which 
bodii's are decomposed, or enter into new combinations, are directly 
as the ((uantity of the surfaces that they present, or inversely as their 
masses. The cflieaey of composition is inversely ns the attraction of 
cohesion; the absolute force remains the same, but increases on ac¬ 
count of the diminution of tlie opposing nttraetion. The investiga¬ 
tions of science, the results of experience, and the conclusions of ob¬ 
servations, unite in forming a powerful argument in favour of reduc¬ 
ing to u state of the most minute subdivision possible all bodies that 
are intended to unite and incoiqiorato with each other, in order to pro¬ 
duce by their combined influences the substances,—liquid, st)lid, or 
aeriform,—which enter into the organa and structure, and promote the 
growth of plants. The materials must bo applied in the greatest pos- 
eiblo nuinlKT of particles. On this point science is decisive, and 
nature shows the example of alluvial grounds and dcpu.sits, and in 
fact of all improved cultivation. 

The portion of farm-yard dung th.at is first removed is pressed 
together in tlie heap by the carts treading over it, in order to prevent 
fcrrae.ntation, till more manure be added from the yards, and till near 
the time of application, when the whole heap is turned over, and an 
active fermentation w'ill take place, generoiting beat and the gaseous 
fluids. When tliis fermentation is going on, the application of tJbo 
dung to the laud must immediately take place, and in this process 
a very close and rapid combination of force must be adopted, that the 
dung may pass into the drill, and the seed be sown on it with the 
least possible delay, and derive tho benefit of the heat and of the aeri¬ 
form matters which are in the state of being disengaged: but in conduct¬ 
ing the process attention and exertion will both be required. The 
land must be in a finely reduced state; the hca|» turned over, in order 
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to producft fermentation, at the proper time, and the force engaged 
must be so arranged that the utmost possible dispatch may be obtoiued; 
and wheu the heap of dung is conveniently laid, it may be lifted, 
spread, and covered in the drills, and the seed sown in a period of 
not more than twenty minutes. A steam will rise from the heaps of 
dung in the drills behind the earta, which, being confined by the 
immediate covering of the dung by the ploughs, cannot/uil in being of 
very great benefit to the germination of the seed, which is sown and 
pressed close down to the manure by a roll as soon os the fresh soil is 
thrown over it by tb(' plough. 

Tins is the most likely mode known to us of securing the henoftts 
of fermentation during its progress, and also a greater qiianUty of 
manure; but it supposes a previous very careful attention to the 
management of the mass in the foldyards, that the organization of all 
tlie vegetable siib'stane.es be saturated with urinary moisture, and 
regularly mixed with a due portion of the animal fuicos, for the pur¬ 
pose of exciting fermentation both in the heap, and subsequently in the 
drill. We must not give the iiarao of farmer to the person who 
allows the materials of farm-yard dung tf> bo blown about by the 
wind, to lie in heaps at tin! door of the barn and Htablos, or burnt or 
dried to uaelcssncas in the inside, while the outside is composed of 
dry straw, or w ho allovrs the moisture of a farm-yard to collect in a 
pond to float the geese and the ducks, or to escape by the gateway 
into the ruts of the road, or into a neighbouring ditch. The expense 
incurred in fitting Uie yard is not great, and more money is very often 
siKjnt on other useless purposes. The continuation of the present 
management is reprehensible in the highest degree, and reflects great 
disgrace on the name of farming. ** 

SECTION IT. -EscitEMEXTS, NATimB op—Njoht-soti., Analysis 
OF—P niKON’s-DCNO—G uano, Analysts of —Shuff's-duno. 

Exchement, from the I.atin word “ excrementum,” a thing sepa¬ 
rated, Creek, b any ordure or refuse that is separated or cast 

off from a body in shape of odour, sweat, spittle, or by any other way 
of parting from the body, and evacuated as useles.s, superfluous, and 
prejudicial. Excrements ore also called fajces,” or dregs, tho term 
being generally applied to all refuse and sedimentary substances, but 
more particularly to the excrementitious matters of tlje intestines, or 
the alvinc cx<‘retions. Faeces vary from a fluid to nearly a firm and 
solid state in diflerent animals, and in the same animals at different 
times. The cctour also varies much,—the dung of pigs is generally 
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greyish, tliat of the horse uad cow a dark green, that of the dog varies 
from white to black, and is more or less yellow in man. In some 
other animals it is will to like chalk, and red from the 6ea and bug, 
and from other insects it is green. The quantity of bile is supposed 
to give the different colours, and the fetid smell has been attributed 
to an incipient fermentation during the progress through the intes¬ 
tines. Ibit mipre improved knowledge from later discoveries does not 
allow this opinion, or that any real x^ntrifaetion can exist or com¬ 
mence in a living body. 

“ Ki(#ut-8oil” is the excrements, the alvine accretions of human 
beings, the debris of food, and contains •— 

AVater,*.73-3 Salts.1‘2 

Ve(<(‘tablo and animal rcmuins 7'(> .Siunr matter, beini? resin of bile. 

Bile.O'D peculiar nnimul mutter, and m- 

Albumen.O-'J soluble residue, . . . 14'0 

rcculiui extractive matter . 2*7 

The reluUvc proportion of the salts 1*2 being ; — 

Carbonate of soda, . . . *0;i.') Ainmonlo-yhosphate of mag* 

Chloride of sodium . . . ‘4 noaia.‘2 

Sulpliate ot soda, . . . ‘2 Ammuiilo-pliusphutc of lliuc, . '4 

Night-soil is not lusting in its effects, as it leaves no residuum, or 
earthy mutter for dccomxiosition, quick, from the elastic i)rinciples it 
contains in a loose state of combination; and hence it requires to be 
mixed with heavier earthy materials, as earth, peat, loam, and decayed 
bark, in five times its bulk; aud a little quicklime is usually added to 
kill the efiluvium. It is also mixed with water so thinly as to he 
thrown on the land with scoops, but may ho better applied in composts 
as a top-dressing. It has been reckoned five times the value of horses’ 
dung, and when properly prepared aud employed, the most delicate 
garden vegetables and field esculents can be produced without receiv¬ 
ing any perceptible tinge of smell or taste. A very bad taste that has 
been noticed is supposed to arise from an excess of growth, forced by 
its fertilising powers, aud not from any intrinslo noxious quality com- 
miiuicutod by the excrement to the plant. In China it is dried and 
mode into cakes xvith one-third of their weight of marl, and then 
forms an article of sale in the commerce of that industrious people. 

Night-soil has beeu desiccated and exported in casks, and similar 
preparations at^ made with animal matters, and called ‘‘ Desiccated 
Compoststhey are applied by the drill to turnips, or sown by the 
hand on the soed of the crops, and harrow'ed in with it Animdised 
carbon and oarbouized humus ” and “ urate" are mailarcs of similar 
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composition, and arc applied to the some piu-poses. These artilicial 
manures arc applied at the rate of hvo or six ewt. to on acre, and are 
manufactured by companies in London. 

A very cheap and useful mode of collecting night-soil might he 
adopted by providing each privy with a close cask set on a pavement 
floor, or on a platform provided with wheels, and the floor extending 
backwards the size of the cask behind the privy, and^that space may 
bo uncoA cred or provided with a lid to open as uceasiun may require. 
When the cask is full, it may bo pulled backwards and lifted into a 
cart by a movable lever of strong lifting power, and may bo convoyed 
away and emptied into the reservoir containing such substances, to be 
mixed and iiu orporated with them. The cask will contain bq)tli the 
solid and urinary excretions, the cuinjilctc absorption of which by 
earthy substances cannot fail to form a compost of great richness and 
value. Asl)e.s in a line state of reduction, earths, lime, sawpit-dust, 
and similar substances, may a.ssist to diminish the smell, absorb the 
liquids, and form a solid nuiss that may be easier removed. This 
method is in the power of eve*-y fanner, and by it night-soil is equally 
available as any other substance on the lann. 

“ Tioeon AKii PoVLTUV DcNo” is of a very powerful nature, 
but hot and stimulating, and abounds with the volatile olkalitio 
principle. It affords carbonate of anununio, and leaves as a residuum 
carbonate of lime and saline matter, chiefly eonimou salt. Jt should 
be applied fresh, as fcniientation diiniuislics the quantity of soluble 
matter. The dung of poultiy contains silica, and phosphate and car¬ 
bonate of lune, and, along with the dung of pigeons, has been dried, 
bioken down, and powdered, and mixed wiUi earthy substances, and 
applied during moist w'eather, and covered by the haiTowing <4f the 
seed, at the rate of from forty to fifty bushels on an acre. If applied 
fresh, the qu';ntity mii.st be very small; and the readiest way may he 
to spread it evenly on the top of a dung-heap just before being turned 
over, which would mix the substances, and extend the benefits equally. 
The excrements of animals -as birds, dogs, swine, poultry, and pigeons 
—that cat food of nature and preparations similar to that of man, is of 
much better quality as a manure than that of those animals—as cows 
and horses—tliat arc fed with grass and uncooked food; hut the 
diflercnce may be partly owing to the constitutional structure of the 
animal, and the nature of the digestive organs. T^e dung of the 
ruminating animals is more mixed with saliva, and may be better an, 
that account; it is less disposed to putrify than some others, and may 
add more of the earthy matters to the soil. A roan and a dog—fed on 
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the aame substances, animal and vegetable—^nll afford, in the differ¬ 
ent nature of the excrements, a most notable example of the various 
materials into which the food has been transformed in passing through 
the ditfcTcnt organs of digestion- 

The diing of birds requires to be spread about and mixed with 
earth, sand, oi ashes, to mollify the fiery boat and prevent the cling¬ 
ing together; /t also requires to be spread thinly, being naturally 
very liot and strong. The poultrj'-housc being strewed with sand or 
earth inixoa the dung as it is dropped, and it may bo further mixed 
in the dung-heaps, llabbits’ and deer’s dung has been rerkoned 
superior to that of pigeons, and all of them should be used fresh, or 
bo mixed with earths in siieh quantities us will jircvcnt the fiery and 
oorrosivc fermentuliou. The dung of pigs is of a cold .saponaceous 
nature, and in some countries is used for soap. It is now mixed in 
the yard Avith that of horses and cattle. 

The excrement of birds -whieb is found in large quantities in the 
South Sea Islands -is now imported into Britain, and has been found 
to be a manure of eonsidoiable value. It is culled “guano,” and is 
used extensively as a manure in South America. AVe give the analysis 
of it by Dr. Ure 


liruto of ammonia, 

JtT*. 

9-0 

Rulphatc of potash, . . 

sr» 

6-5 

Ox.ilato of ammonia, . 

10-6 

Sulphate of soda, 

3-3 

Oxiihilo of lime, . 

7-0 

Sal ammonia, 

4-2 

l*hos]ihate of ummonia, 

6-0 

Phosphate of hmc. 

11'3 

rhuspbatc of amtuonva and 


()lay and sand, 

4-7 

magttesia, . . . 

2-6 

Clay and organic matters, . 

32-3 


The last item, 32'3, is loosely given, or this analysis might be 
taken as a fair sample of fertilizing guano. 

Another sample analyzed by Dr. Uit) was partly decomposed, and 
had begun to omit an amraoniacal odour, to present an alkaline reac¬ 
tion, or a perceptible evolution of the volatile alkali. The total 
constituents were found to be— 

I. Of mattei> soluble in water, 47 grains. 



gn. 


gr». 

Sulphate of potash and soda, 

6-0 

Sulphate of ammonia,. 

2l)0 

Muriate of iunmonia, . . 

3*0 

Oxalate of ammonia, . 

3-23 

Phospb.ite of ammonia, 

14‘.32 

"Water, .... 

8-50 

Sesiqui-carbonatc of ammoni.'t, 

1-00 

Solubleorgunic matter and urea, 8*95 

11. Insoluble matters, 59 gp^uu. 


Silica, or flint, * . 


Buh-phosphato of lime, 

ffTi. 

22-00 

Undefined organic remains, 

9 53 

Phosphate of magnesia and am- 


Urate of nnunonia. 

i4'73 

moniA, • . « . 

4-50 

Oxalate of lime, . 

100 

b 
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Dr. Bobcrtson, in his History of America, published in 1777, 
mentions that the natives of Peru enriched the soil with the dung of 
8ea>fowls, of which they found on inexhaustible store in all the islands 
situated along their coast. The Spaniards continued the custom from 
the ancient Peruvians, and used it as the chief promoter of every 
cultivated vegetable. The first specimen was brought to Europe in 
1804, by llarou Humboldt, when it w'as examined chon^ioally by Four- 
croy aud Vauquelin. It showed one-fourth of its weight of uric acid, 
partly saturated with ammonia, small quantities of sulphate and 
muriate of imtush, phosphates of ammonia, magnesia, and lime, also 
some flinty and ferruginous sand. Nearly thirty years elapsed after 
this introductory notice of guano before the substance altraclccl much 
observation; it was mentioned by Sir Humphrey Davy, and recollected 
by Sir Joseph Banks, and trials on a small scale were made to test its 
efficacy as a manure. It was also ascertained, bcyiuul all doubt, to 
be a vast accumulation of fiecal matter fiom sea birds, chiefly of the 
gull, gannet, pelican, and cormorant families, vast flocks of which, at 
certain seasons, darken the air as they move along in these latitudes, 
and repose invariably on the same spots, tlicre passing the night; the 
quantity of excrement or guano, therefore, i,s uncea.singly augmented ; 
and a'< little rain falls in that part of the woild, the surface is never 
washed or liquefied by heavy rains, the mass consequently beootnes 
solid, and requires to be removed by the power of man. 

In its native country, guuno gets mixed \iith sand, salt water, and 
occasional ruin. The uregularly accuiniilatcd masses slip down tibc 
declivities, where Uic birds never roost, aud where tlie substaiico is 
exposed to the wasliing-s of the spray of the sea, and to the cohesions 
of sand from the tup and sides of the hollow places in which it is 
lodged. Hence, os is Uio ease with similar substances, »no two 
samples arc found to agree iii their constituents, and os the colour 
is of a bi jwn tint, guano is very easily adulterated by mixtures of 
sandy loams. This is said to be practised extensively by dishonest 
traders. 

The Peruvians apply guano by putting a small quantity in the 
bottom of each hole, over which the crop is planted by the dibble. 
When the plant rises above the ground, more guano is diffused os 
near to the roots as possible, and watering is never omitted, thus 
showing that moisture is nece&sary for its action. ^ 

Little more than ten years has elapsed since guano was generally 
known as a manure over Britain, and during that time the sul»taticc 
has been established as a very valuable auxiliary manure, equal to 
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bones in many eases, and even reckoned superior by some persons to 
that powerful fertilizer, on light soils. Like bones, guano requires 
a soil of fine texture and warm composition, and also a benign 
climate, in which dryness and sunshine prevail more than cloudiness 
and humidity. These ore the provisions of all auxiliary manuroB, 
and yet they require a certain degree o^ moisture for tlicir action. 
The price of giiano is no^v about £10 per ton, and the allowance of 
five cwt. to an acre reduces the cost to an amount that cannot exceed 
the moans of application, Tliis quantity supposes the sole use of 
guano a.s a manure for turnips, and the crop tohe eaten on the ground 
by sheep. It is now considered b<‘tti'r to lay about twelve one-horse 
cart-logds of farm-yard dung into drills, to cover it by reversing the 
drills, and to fmw, by means of Hornsby’s drop drill mnebiiic, two ewt 
of guano over the dung, the guano being mixed with fine diy soil or 
finoly-aifted ashes, and the tiimip seed being deposited along witli the 
mixture. There is much to reeommriud this treatment, the quick 
and spirited a<‘tion of the guano pushe.s foiw.ird the turnip plui.. cry 
early into the rough leaf, placing it beyond the roach of ( mics, 
and when its more evanescent qualities begin to fail, tho of 

the plants reach to tho farm-yard dung, whieli supplies tlie more 
durable nourishment throughout the .season, and also leaves by decfim- 
position an earthy residuum as fot>d for the support of future < rops. 
In both these ways guano proves ad^'antngeous, besides b* ing com¬ 
mendable for its lightness of carriage. The average importation of 
the last five years into Uritain exceeds tw'o hundred thou-Aand tons, 
the last two years being rather stationary than advancing, ehit'fly from 
the high price demanded by tho Peruvian government, with whom it 
is a monopoly. Other sources for a supply of guano have been 
discovered, but it is of no use seeking for a useful guano in any 
locality where much rain falls; one w'oek of wet weather in a year 
would carry avray all tlic ammonia, and reduce it from being worth 
£9 63 . a ton to less than £4. If it were not for the rain, our owtt 
Land's End, Ailsa Oraig, and other isolated spots, would furnish 
plenty of guano without going round Cape Ham for it. 

Good guano is to tho farmer what insurance is to the merchant— 
it guarantees to him the profits of his labours. After tho husbandman 
has plough^, harrowed, and sown, the application of this potent 
manuro insures to him a return for his labours. Unfortunately, the 
temptation to adulterate it is so great, and the facilities for doing so 
are so ntuncTous, that unl^ the farmer purchases of the importer 
direct, or some highly respectaUe dealer, he cannot fell certain that 
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be bas obtained the genuine article. As it is of the highest importance 
to kini tb/it be should obtain it froe from adulteration, the following 
remark will help to show to him if the guano is adulterated Peruvian 
or not. 

A good onlinarj' teat is to burn 200 grains of guano in an open 
fire, in a common sixpermj| iinn ladle, stirring it frequently; after 
keeping it at a strong red beat for ten minutes, and»allowing it to 
become cold, if the asbes weigh moro than soventy-two grains it is 
not genuine Ponivian guano. This test never fails, but the evidence 
derivable fi om chemical analj'sis is still safer, and much to bo recom¬ 
mended. 

Adulterations of Peruvian gnano M'ith sand nr fine clay qjay be 
made so as to dcreive the eye; but an adulterated sample, when com¬ 
pared with the genuine, b) weighing a similur bulk, and by burning 
tuid tlieu w'dghinc' fli< .ishe.-,. eannol escape detection. 

'!‘::e quantity ut gu,.no imported b^^t year fioin Peru was O/ijOBS 
ton 'bieh at £U os, per ton amounted to £HSt),000; and the quan¬ 
tify .1 . . id ■ I .'-a'i’ut. was lIl.Hl'i tons, which at £4 is equal to 
, 1 g tiid-, £'(7b,00ii) paid by the agriculturists for this 
uiuun a'oiv’--’iTU|U'«tionaLly a very large sum of money, and 
therefore it fully justifies the examination of this subject in all its 
bearings. 

Liebig a.S3(;rte, in his Chemical Letters, that “he believes the 
importation of one cwt. of guano is equivalent to the importation of 
eight cwt of wheat; the one ewi;, of guano assumes, in a time which 
can be accurately estimated, tlio form of a quantity of food corres¬ 
ponding to eight ew't. of wheat.” In other words, Os, worth of Peru¬ 
vian guano, in a twelvemonth, is converted into thirteen hushclS of 
wheat—say, worth £3 6b, 


SECTION III.—Of Liarin Manures.— JlrsiAx Ukinj! - Urine of 
Horses—Urine of Cows— TniAii? or Affijcation — II fruits 
—^B i.ooi>—Ox Blooo—Human Blood—Sea-Wateu~Staonant 
"Water. 

Urine (derived from the Latin, urina), is the sdine liquid secreted 
in the kidneys of animals, and droppix^ from them “guttatim” 
through the ureters into the urinaly bladders. It is on exrrementi'- 
tioos fluid, by which the body is liberated from su^^erfluous wRter, 
salts, and animal earths, and defended from corruption. 

Human urine contains, by anaLysis, the following censtituentSi in 
lOW parts:—*• 
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WAtor, 


933*00 Free lactio acuL lactate of 


Urea, .... 

» 

30*10 

ammonia, aiumal matter } 

17*14 

Snlphste of potass, 

• 

8*71 

soltible in alcohol, and i 

Sulphate of Hoda, 

• 

8*10 

urea ,. ' 


Phosphate of soda, 

« 

2*0i 

Earthjr phosphates, . 

1*00 

Commoo salt, 

• 

4*43 

Urlo acid, .... 

1*00 

l^hosphate of amraonia. 

« 

1*65 

Mucus of the bladder. 

0*32 

Sal ammoniac, . 


1*60 

Silic)#. 

0*08 

The urine of horses contains of sallno and mineral substances i 
00 parts:— 

Carbonate of Itmo, 

• 

21*75 

Sulphate of soda,. 

11*03 

Carbonate of tnu|fn<^4>a, 

• 

11*20 

Silica,. 

9*52 

Csrbpnutc of potass, . 
Common salt, 

» 

a 

32*12 

6*27 

Oxide of iron, 

0*79 


Tho urino of oxen differs from that of tho horse, 
saline and mineral ingredients, in 100 parts:— 


It contains of 


Carbonate of lime, 

1*07 

Sulphate of potass. 

. 13*30 

Carbonate of magnesia, 

6*93 

Silica, .... 

0*35 

Carbonate of potass, . 

77*28 

Oxide of iron, and loss. 

0*77 

Salt, i.«. chloride of sodium. 

0*30 




Tho urine of tho cow*, when quite fresh, contains at least twonty- 
ono ingredients, some of w'hieh—phosphate of lime, chloride of potas* 
Siam and sal ommouiao, sulphate of potass, carbonate of potass and 
ammonia, urea—'Ore held in solution, w’ith 92*621 of w'ator; but at a 
montli'e end important changes have taken place. much more ammo^ 
ma is evolved at the expense of throe-fourths of the urea. Saline 
sahstanoos are formod by combination, and the water is increased to 
9ff‘442. 

llie spccifio gravity of animal urino is generally from 1*016 to 
r020, and of human urino 1*006 to 1*033. 

In Holland and Belgium urine is much used as a manure, and is 
preserved in tanks made for the purpose. It is mixed with the excre¬ 
ments, tape-cake dissolved, and tiie contents of the adjoining privies; 
and tho only preparation required is tho solution of the cake, and the 
pufrefretion of the oontonts. It is applied to the land at the rate of 
2600 gallons per acre, by means of scoops, from a nrater-cart. In 
Ckba, hnmen, urine forms ono-friarUi of all manures, and is always 
used in a puti'eOod state; in Tuscany and Switsscrland, urino and 
liquid composiiilons are spread over Uie gr^ lands, and even fetid 
water, impr^ated with a solution of animal and vegetable substances, 
la Ibmd to act more quickfy than solid materials. Th'' Fleminga and 
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Chinese putrefy the liquid, aud then dilate it. Chemistry has noom- 
mended it to be used firesh, as putre&e^n dissipates the aoluble 
matter, and as, in an unmixed state, it would contain tpo much animal 
matter to form a fluid in a fit state for absorption by the roots of 
plants. But it is adnuttod that putrid urine abounds in ammoniacal 
salts, and though less acti?e than flresh orin^ is a TOiy powevfiil 
manure. ^ ^ 

In our oonntry, the following results have been obtained fleom 
comparatiTc trials. The urine was gathered in a tank, diluted with 
four times its bulk of water, and applied from a water-cart:—On tur* 
nips, the effects were inferior to those of farm-yard dung by one-half. 
On potatoes, the roots were watery and unfit for use ; dung should be 
applied at the same time. On barley, the crop was heavy, but soil 
and spongy, and fell down. On wheat, the effects were good on dry 
soils; on wet clays, it should be applied when fiia land is dry. On 
oats, the crop was increased by ono-third; and on grass lands the 
application was successful; hut it shotdd be used in rather moist 
weaUier. 

Much of the land on the continent, where the appUcation of liquid 
manures is so general and sucoessfhl, is under a regular alternate 
cropping and frequently manured; and consequently requires manures 
of quick effect rather than of durability and gradual operation. Much 
of this may depend on the soil, and probably more on the climate. In 
our system of fiirming, where much litter is used, it would be a 
wasteful practice to doprire the &rm-yard dung of the satunUion by 
urine, prt^oced by pumping it from the tank made to recsoive it over 
the dung in the yards; in case of a vciy f^eat abundance of the liqumr 
and want of straw to absorb it, collect it in a pit, and absorb it with 
earths, as the most economical and profitable mode of application. 

Blood is the red fluid that circulates in the bodies of animals, and 
has a saltish taste, a nrinous smell, and a gelatiaoim coosistenee. On 
being exposed it is soon deprived of its volatile j^uts, wlthdi fly off ha 
the nature of sal ammoniac. It soon congeals, and frama a timnldiii^ 
nuMM, of which the coagulated partis called the “ erasaaowntom,” and 
is highly inflammable on being diquived of ita watery particles, Tha 
other portion is the “ s^um,** or thin pttt» and containa albatuen, 
water, and a ropy mucus. 

Ox blood oontains in 1000 parts:— 


Water, .... 

fiod* 

MttrlaCs of sods and letass, 


Albomeiiy 

70*90 

gods and snlaisl isattef. 


lAotato of soda and eatcaethre 


sobitde ooty ta water, . 

m 

SBStler, m 

6*175 

Xnss, *»• * * 
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Senim of human blood contains:— 

WatCTy .... 905* Cliloiid«ofpoto8Biai& andflodiiiia t, 

AIbninea, . . . .80* Soda, photphato of aoda, and a 

Laetate of aoda and animat little animal matter, . . 4'1 

matter, .... 4 . Lose, .... . .0*9 

The aboTo results differ according to the state of the animated 
body, and other circumstances. The buffy coat of the blood is fibrin, 
and closely resembles albumen in chemical properties. The speoifio 
gravity of blood is generally about 1.0527. 

Blood is a manure of good quality, but its effects are not lasting. 
It has been much used for fi'uit tarces, but the very limited quantity 
that can be obtained will deprive it of much attention, and a bed of 
fine eWth, or of ashes, or of Baw>pit dust, or any similar substances 
to absorb it, would appear to be the most economical preparation. It 
is mostly mixed with the offals of slaughter-houses, and with the 
ashes and animal dung in the pits of butchers’ shops, where a substance 
of great value is found for mixing with farm-yard dung. 

Sea-water has been used in saturating dung-bcaps and fold-ymrds 
near the coast, where it can bo got within the reach of moderate ex¬ 
pense. Sea-water contains, in 1000 parts of water .— 


Water ..... 

9Gi*745 

Sulphate of Magnesia 


Chloride of sodinnx 

27-059 

(Epsom salts) . 

2*296 

Chloride of Potassium 

*766 

Sulphate of Lime 

1*406 

Chloride of Magnesium 

8'6<G 

Traces of Iodine and 


Bromide of Magnesium 

*029 

ammoniacal salt 

*033 


Specific gravity at 60** varies from 1 0269 to 1*0285; it is heavier than 
water owing to the saline ingredients; the latter substances arc not 
much altered by difibronce of latitude, and the gravity is greater near 
the tropics and less at the equator, probably owing to the great quan¬ 
tity of rain that fWls there. The saline taste is chiefly owing to the 
oommou salt it contains; the nauseous taste is attributed to the mag¬ 
nesia, and to the animal and vegetable matters found near the shores, 
and at the surface of the ocean. 

The application of liquids was believed not to confer much benefit i 
on land, sinoo it appeared to impart to the residual matter for future 
decomposition. But since the discovery of the moans of fixing am¬ 
monia, its compounds, and of many salts, by loamy soUa,a very different 
view of the Msdue of liquid manures must be oatertainbd. 

The ammomacal liquor from the gas works, being the liquid in 
which street gas baa been cleansed, is thought to contain, in solution, 
the acetate and oerbouate of ammonia, and consequently to be favour- 
•Ue to yegetaticoi. Font hundred gallons on an have produced 
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ft yery striking superiority on a crop of barloy, bat further eon6r- 
mation as to the comparative merits of exponae and durability is 
required. 

Stagnant water which has become fetid by the solution of animal 
and vegetable matters, the steeps of hemp and flax, and dunghill 
water, have been recommended to be applied on gross lands, from the 
effects that were produced in several instanoes of apjAication. The 
fertilizing effects of impregnated fluids, even of rain or river*water 
itself, need not be questioned but the most economical use of snoh 
liquids is to apply thorn 40 the saturation of dung-heaps in the fli^dis, 
or to the earthy composts in the pits appointed for the reception and 
mixing of such fluids and solids. By this mode the land will receive 
the liquids mixed with earths, and have the double benefit of the quick 
and lasting manures in a state of co-oporation, promoted by the action 
of the soil, and the decomposition of the solid residuum. 

SECTION IV.— On Dbad Bodies and Eximjs.— Animaj. Bodies, 
Natttbb or Them—Fish—Bldddeh—Oils—Gusaves—Feu> 
MONOEKS’ PoAKE—F uURIEBE’ CmPPINGS--HaIK—FeaTHEKS — 

Wool — Tendons — CoaAiiJ and Cobai.unes — Sponoes — 
Larvae op Silk Worms. 

Animai. bodies arc putrescent in proportion to the number of con¬ 
stituent parts they may contain, and decompose much more readily 
than vegetables, from the nature, number, and looseness of the 
texture of the component parts, and the proportions of the elements 
of animal matter, and by the united agency of the component parts 
when the vital principle ceases to act The liquid and mtt parts of 
animals are quickly dissolved, but the hard and solid parts are long ta 
being changed. 

In all animal bodies there are contained gelatin, albumen^, fibrin, 
muctis, fatty or oily matter, urea and uric acid, with other acid, saline, 
and earthy matters; and, as the latter or the former abound, decom¬ 
position will be slower or more rapid. All animal materials afford 
by decomposidon much elastio volatile mattm*, and leave an earthy 
residuum composed of the fixed parts of the animal substanees, with 
charcoal, oil, and ammonia, and require to be mixed with earthy sub¬ 
stances in order to impart the juices to the compos^ and thus increase 
the quantity and the quality of the manure. Dead bodies may be 
covered with ten times, or more, of their hulk of earthy aubstances to , 
imbibe the oily and mucalaginous matters, and should be more thioi 
once tamed ovef in order thoroughly to incorporate the ttass. A 
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compost thus prepared, with a previous addition of lime to kill the 
effluvia, by imbibing the elements, carbon, hydrogen, and nitrogen, as 
such an energetic body must have a chemical affinity for the elements, 
will ho in a fine state to bo applied as a top-dressing on any grass 
lands or clovers, or drilled or harrowed in with the seeds of crops. 
Slaked or cool lime may bo mixed with the heap not long before it is 
used—it will not corrode the animal remains, from having lost its 
causticity, and, by combining with the other ingredients, will gently 
quicken their action, and add a soapy and very valuable quality to the 
compost 

Of all manures, the animal substances, when well prepared, are 
tho most powerful promoters of vegetation, lu that state, almost 
the whole body becomes volatile, and so far attenuated, subtilized, 
and refined, as to be rendered capable of entering tho vessels of the 
minutest plants. So soon as the parts arc sufficiently divided to be 
mixed with the earthy materials, tho process of preparation must go 
on quickly, and as soon as incorporation has been effected, tho ap¬ 
plication mast not be long delayed, in order to prevent tho great 
loss of bulk that will ensue from the rapid decay of tho many com¬ 
plex elementary substances which compose the organization of tho 
bodies. 

h'ish in a fresh state, or mixed up with earths and lime in com¬ 
posts, are often used os a manure in places adjoining the sea coast. 
Sprats arc sown by hand from baskets on winter ploughing, and her¬ 
ring scales and water in which fish have been washed, might be uscfiil, 
from being oily and bloody, and may be applied in a liquid state, or 
mixed with cartli, dung, and turf. Salt fish and putrid flesh may he 
mixed with mould, and moistened with the washings of casks and 
brines, and mixed and well incoqtorated with other substances. 

Scales of fish ore composed of alternate layers of membranous 
laminee and phosphate of lime, to whicli they owe their hriUiancy. 
The skin of fishes is chiefly gelatine, and easily soluble in water; oil 
and fat abound in tho body and in tho viscera, and are easily changed 
by the action of air and water upon them. Hence the transient 
nature of fish as a manure. 

Blubber is the fat or of the body of the whale, and lies 

between the skin and the muscular flesh, mostly fibrous, and vary¬ 
ing in thickness from two inches to three feet One animal will 
afford 50 to 60 owt.: in a fresh state it destroys vegetation; and is 
usually mixed with earths as a compost, after the oil has been 
extracted by boiling. The earth may be applied iA ten loads to one 
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of blubber in layers, and must be well mixed by turning over, and 
cool lime may be applied before application, which may be done in 
top-dressings on arable or grass land at the rate of tliirty to forty tons 
on an acre. 

The fat oils are composed of carbon, hydrogen, and (with few 
exceptions) oxygen; they require to bo mixed with a largo portion of 
earth, and to be diluted with water. Whale oil mixed with earth in the 
proportion of one to three, has produced a good crop of turnips, and 
the cost was less than that of many other manures. 

Greaves is a very powerful and durable manure, and is found 
generally in square com*pressed cakes, and not unfrequently in a soft 
state. It requires to bo mixed with four times its bulk of earth, and 
afterwards well pulverized with an addition of mild lime, and then 
applied as a top-dressing, or harrowed into the land with the seeds of 
crops, 

Fellmongers’ poakc, nr cuttings, is used in the neighbourhood of 
large towns, and is composed of sheep’s feet, scrapings of the pelts, 
and lime, and hair. Being of a very hot nature it should be well 
mixed with earthy substancci!, and often boated and turned •, it is very 
suitable for top-dressing on clays, and on sour meadows, at the rate of 
ten tons to on acre. 

Furriers' clippings are sown by hand on lands being ploughed for 
grain at the rate of three or four quarters to an acre. On dry gravels 
they are reckoned very useful in holding moisture; on clays they 
have shown little effect. 

Hair is the dry, round, elastic fibres or filaments that arise from 
the skin, and are fed by the medullary juices. It is applied at the 
rate of thirty bushels to an acre by being covered in the land by one 
ploughing, or mixed with earths in composts. ,, 

Feathers consist mostly of inspissated albumen with a very minute 
portion of gcUtine, so very small that a quill, freed from adhering oil, 
may be boiled mimy days in water without any apparent alteraibn, 
and the liquor docs not acquire any new properties. 

Feathers have been used at the rate of twenty to thirty bushels 
an acre, ploughed into the ground, or may be mixed and rotted in 
earths and similar snbstances. The effects are good and lasting. 

Wool is in the form of woollen rags, and is sometimes used as a 
manure. These are useful on dry chalks and gravels in attracting and 
retainix^; moisture. They have been much used for tftanuring hops, 
but in dry seasons they attracted vermin, created dry mould, and did 
harm. They a^ beet ploughed in for crop with one farrow, so as not 
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to be pulled above ground by tbe harrows, or they may be used as top> 
dressing on young grasses. A very excellent preparation may be 
effected by steeping them, when chopped into small pieces, in privies 
or urino-pits, and then they may be applied to any crops. 

Tendons are strong brilliant substances, of a pearl colour, the ter¬ 
mination of the muscles, and connect the parts of the body, and at¬ 
tach them to the bones; and ligaments are strong fibrous elastic bands 
which tie tlio bones together at the joints. They resemble the euiu 
in composition, obstinately resist the action of water, and after much 
l>oiUng they retain their strength and form. 

Corals and corallines and sponges are to be cons'^red as animal 
substances, and afford matters analogous to coagulated albumen. 

according to the analysis of Hornemau, consists of a substance 
similar to osmasonc, animal mucus, fat, oil, a substance soluble in 
water, a substance soluble ouly iu potass, and traces of chloride of 
sodium, iodine, sulphur, phospliate of lime, silica, alumina, and mag¬ 
nesia. They will require reduction of texture, and considerable de¬ 
composition for the developcmont of their action as a manure. 

The larva) left after the cocoons of the chrysalis are reeled in the 
silk manufactories in France, contain more ammonia than any other 
animal substance, and arc invaluable as a mauuro. 


SECTION V.— On B'^nbs. — Natuuv. op Tuem — Boiled, Raw'— 
Application—Gkeat Value—Hokns—Shells—Ckusts op 
Lobstrus. 


Bones are tlic most solid parts of the bodies of animals, and may 
bo regarded as the walls of the building, coutaining and supporting 
the otlier parts. They are composed of hard fibres tied together by 
smaller transverse fibres and a vascular substance, and do not differ 
materially in structure from the rest of the body, except that in the 
interstices phosphate of lime is deposited, which gives strength, firm¬ 
ness, and rigidity to the whole moss. The earthy part is half the 
weight of the bones. The constituent parts arc-^ 


1. Gfilstlnc, soluble by boiling water, 
and giving a fine clear jelly. 

2. OH. which rises to the top of the 
water when bollmg, and when cold 
eoncretes into a suet. 

9. Salphate and carbonate of lime 
in oonsiderahle quantity. 


i. A membranous or cartilaginous 
substance, retaining the form of the 
bone after every other thing has been 
extracted by water or by an add; it 
moeb resembles inspissated alhnm^ ^, 
by whicb it differs from gelatine;. 

S. Phosphate of lime. 


The proportion of carbonate of lime in bones varies considerably 
even in the bones of the some animals, but is gcn^rallj present in 
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domesticated animals in about one-eigbtii to one^fourtb the quantity 
of phosphate of lime. 

Ox bones oontiun, according to Berzelius:— 

CsrtUage, completely solu- Phoephste of magnsslSt . 2*05 

ble in water, and vesecls . 33*30 FluoHde of oaloiuin, . 2*00 

Phoephate of lime (neutral), 55*45 Soda, witU a little (common 
Carbonate of lime, . . 3*&5 salt, .... 3*45 

Human bones contain ;— * 

CartilatfC and vessels, . 33*30 Phospbate of Umo, . . 51*04 

Soda and common aalt, 1*20 Fluoride of calcium . . 2*00 

Carbonate of lime, ., 11*30 Phosphate of mognetda, . 1*16 

Bones are liable to earies when tbe phosphate diminishes. A cari¬ 
ous bone gave:— * 

Animal matter, .... 40*5 

Carbonate of Ume, . . . 21*5 

Phosphate of lunc, . . . 88*0 

The qualities of bones varies in diffcront parts of the same body 
and in the relative proportion of fat, gelatine, and ear^. Tho bones 
of young animals contain loss earthy salt, and tho largo round bones of 
the tliigh contain much more oil titan the lib or blade bones; on ex¬ 
posure the latter soon bocomo dry and clean, but the former remain 
for a long time foul and greasy. The bones of boiled meat, though 
deprived of some of the extractive matter, are richer than when roasted; 
and the hardest and driest bones, though kept for years, retain their 
gelatinous parts xmclianged. This property may account for tho ibot 
that bones, after lying on land for years exposed, or oven covered, 
have been again prepared, and have produced equid effects with new. 
The bones of fat animals are the best. 

Bones are now mostly boiled before being crushed, and as much as 
three or four pounds of fat are extracted from a bushel of ordthary 
bon». They are then crushed in a grinding-mill, provided with 
cylinders which are furnished with teeth of different sizes, between 
which the bones arc made to pass until they are reduced to tbe required 
degree of fineness. This latter mode yet wants confirmation, but tbe 
former is undoubted, and bones fresh firtun the grin^g-mUl have 
been used the same day, and have produced most excellent crops; 
and it is probable that there are many counteraeting influences in the 
state of the land and of the atmosphere of whi^ we ore wholly 
ignorant. ^ 

The quantity of bones allowed to an acne is about twemty bnn^ela 
for turnips, and ore sown in a continuous stream by a maobine of two 
rows, or deposkted at regular distances of eight to ten inches by a 
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drop drill macbine, which is a very groat and valuable improvement. 
Bones are chiefly applied to turnips, though the effects are equally 
good on other crops. If wo look chemically at the constituent parts 
of bones, wo shall conclude that the effects will be comparatively 
transient, the decomposable matters will bo quickly dissipated, and 
there is no fibrous substance to add an earthy residuum to the soil, for 
the hardened aubstanccs will remain entire for a very long time, and 
may be taken up and re*ground, and applied with the same effects as 
before. 

But notwithstanding this inference, bones aye very justly considered 
as the moat valuable fertilizing substance yet known; they are formed 
of phqsphato of lime,—an essential clement in all fertile land, and they 
contain fifty-five per cent, of phosphate of lime and magnesia, so that 
eight lbs. of bones contains as much phosphate of lime as 1000 lbs. of 
hay or wheat straw, and with as much phosphoric acid as eleven lbs. 
of tho groins of wheat. The carriage, moreover, is light! the cost per 
acre comparatively small; the effects arc nearly always certain, and 
bones approach tlio nearest to that condensed principle or fertilizing 
essence, limited in weight and in volume, which is so very desirable 
in shape of manure, and capable of being transported from one place to 
another at a moderate expense. Bones are now reduced by pouring 
over a given quantity, finely powdered, half their weight of sulphuric 
acid, diluted with three or four parts of water, diluting this again 
with a hundred parts water, and applied at the rate of three cwt. per 
acre, at the cost of £7 per ton. The only use of the acid seems to bo 
its power in disuniting the texture of the bone and making it more 
speedily decomposable. 

A fineness and warninc.ss of composition is an essential deatde* 
ratum in a soil for the use of Imnes, and on suub lands, and with due 
preparation, success is almost always certain. If such manures be not 
durable tliey are yet highly useful in raising tho elements of the more 
durable substances on any farm, when they do not already exist. The 
use of bones has already converted many a barren heath into a fruitful 
field, which sufficiently shows the value of the manure. 

Homs contain very little earthy matter, and only 0 023 of phos¬ 
phate of lime, and consist chiefly of condensed albumen, and a mem¬ 
branous aubstance very like to albummi in a coagulated state, and 
probably also a little of gelatine; and they seem to owe their solidity 
to tho extreme condensation of these constituents. They soften by 
heat, are thin and tcaa^arent, clastic and flexible, but too tougb to 
be pounded. * 
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I Hoofs arc similar in composition to horns, and agree with talons 
I and bills of birds, and hoofs and claws of other animals, in uniting a 
fibrous wuth a membranous or lamcllatcd texture ; water sufb'ns but 
docs not dissolve them, and they are sometimes analogous to cartilage, 
and may be converted into a jelly. When burned in the quantity of 
five hundred grains, horns left only 1 «> groins of residuum, not one- 
half of which was phosphate of lime ; like hoofs they are usually 
ground with bones, and applied with them. Horn chips and tumors’ 
shavings have been found very useful at the rate of sixty stono to an 
acre, ploughed in witU wheat or barley; in a very dry season tiie 
effect failed, so they had better be mixed and applied with bonos. 
Fish bones contain more cartilage than those of quadrupeds. « 

The shells of salt and fresh water animals are carbonate of lime 
united to a soft animal matter, and differ from bonos, in which phos¬ 
phate of lime is most abundant. They are the homy covering of shell¬ 
fish, and differ mmh in composition and in tlio quantity of animal 
matter, which resemliles gelatine. Shells have a compact texture, an 
enamellfd surface, often finely variegated, and have layers of coagu¬ 
lated albumen. 

Crab and lobster crusts contain a carlilaginou.s substance very 
like to coagulated albumen, and also carbonate and phosphate of 
lime. 'I'liis latter ingredient distinguishes them from other shells, 
and the excess of tbo carbonate above the phosphate from bones* 
The shells of snails arc similarly composed, and oyster shells afford 
lime almost pure. Egg shells contain two to four per cent, of animal 
matter, and one per cent, of phosphate of limo and of magnesia, the 
other parts being carbonate of lime with some magnesia; and burnt 
shells contain traces of iron and of sulphur. 

SECTION VI.— ^VEOKtARi.E Man’Urj»~Veoktabi.es, Permanent 
AND Deciduous—Wood or Lignin—Leaves— Cost entb of 
Ashes of Different Woods—Veobtabub Moulds—Feiw— 
Ashes of Vegetables —Fuel or Sea-Weeds—Kelp—Bape- 
CAXE—Malt Coombs—Tannebe’ Bark—Suoa.r Bakers’ Scum 
—Sawpit Dust—Grbrn Plants Ploughed into the Ground. 

The word Vegetable is derived from the liStin, vegeto, to grow, 
being applied to Gte plants that grow on the earth, and derive suste¬ 
nance from it by means of Toots fixed in the soil oi^ in some other 
body, and sometimes by the agency of pores over the whole snrfkce of 
the vegetable itself as in the cose of submarine plants. This includes 
the aliments which the leaves of vegetables imbibe from the atmos- 
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phero, and convey to the plant to contribute to its growth by the 
enlargement of its parts. A plant is an organised body that has no 
sensitive or locomotive powers, or it is anything that grows without 
spontaneous motion or sensation. In the wonderful and incompre¬ 
hensible economy of nature, it is seen that the three kingdoms,—the 
onunal, the vegetable, and the mineral,—mutually and reciprocally 
support each other. The earths are metallic oxides, saturated with 
oxygen, and the minerals arc earths in an aggregated form, and arc 
suspected to have one common origin; and these two great divisions 
are by peculiar changes resolved into each other. The animal world 
is fed by the vegetable. In fact, the vegetable world is one vast 
laboratory, or chemical workshop, in which the food of animals is in 
process of preparation. Without vegetation animals could not subsist, 
—indeed, without it neither the atmosphere nor the aerated water in 
which they breathe would preserve their vivifying influence. A con¬ 
stant decay and reproduction, by an unalterable law of nature, goes on 
in every substance on our globe ; tbc minerals afford material for the 
earths, the earth affords olimcat for the vegetables, and the vegetables 
afford aliment for the animal.s; and these being subject to decay, arc 
again converted into other substances, and return to support the 
original structures. Animals and vegetables have, then, stated periods 
of existence, and having performed the universal purposo of organised 
nature in propagating their individual species, they die, and afford by 
tib decomposition of their bodies new elements of life to the quarter 
whence they derived it. Not only by their dissolution, however, do 
animals produce this effect, hut by the continual parting with some¬ 
thing pertoioing to the process of their own nourishment that is 
redundant and excremeutitious, are they found to ossist in restoring 
the principles of support to the earths and minerals, the original source 
of their existence. 

Plants are naturally divided into two large classes, the permanent 
and tile deciduous, or tho annual and short-lived plants, and the per¬ 
manent, br those which remain for a long period of time. Trees and 
bulky vegetables that exist for a permanency, afford a yearly contri¬ 
bution of support, by the decay of the leaves; but tho stems and roots 
remain, long in exiatenoe. The smaller plants, grassy and herba¬ 
ceous, are, many of them, annual, and yield a regular cycle of life 
and decay; while others that cure more permanent, whose roota remain 
and produce for a long period, afford by the yearly decay of the fruit¬ 
bearing stem, and by the ultimate decay of the roots, a regular con¬ 
tribution to the ultimate purposes of vegetation. Vegetables yield, as 
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the fruits of natural decay, the black earthy eubstance called “ 
table mould,” in which plants grow with great rapidity, and which 
constitute the fertility of newly-discovered countries, where it has 
been accumulating for ages. 

Wood, or lignin, or woody fibre, is the ultimate product of vegeta¬ 
tion in the form of trees, and consists of a scries of longitudinal fibres 
in layers, bound together by a cellular and vascular substance, and 
decomposes very slowly, owing to the hardness of the condensed mate¬ 
rials. 

Leaves arc the green deciduous parts of plants, which fall annually 
and return to vegotabto mould, and seem to possess an antiseptic 
quality, for they remain long unchanged, though mixed with sub¬ 
stances that are known to promote putrefaction. They have rfot yet 
been made the subject of a series of investigations, except in the case 
of tobacco, tea, and a few others, and a few medicinal plants. When 
they fall they are changed from the green succulent state to a dry 
fibre and a portion of earth, and are best used in composts, or in lit¬ 
tering cattle yards. 

Tlic proportions of the constitnent parts of the wood and ashes of 
some of our trees have been stated as under— 

Wood of oak, 1000 parts green, gave 2 of ashes; and 100 ports of 


such ashes gave, according to Do Saussurc ;— 

Alkalies and ^alts with alkaline hoses . . . S9‘25 

Earthy phosphates of lime and mofmesls ... 4*5 ^ 

Carbonates of earths.82' 

Bilica.2’ 

Metallic oxides.. 2*2$ 

Soil from wood of oak, 1000 parts of the soil dry, gave 41 parts of 
ashes, and 100 parts of ashes gave ■— 

Alkalies and salts with alkaline bases .... 82‘5 

Earthy phosphates ........ lO’A 

Carbo&a^ of earths ....... 10* 


The following table gives Do Saussurc's analysis of the wood and 
leaves of oak, poplar, and hazeL 1000 parts of the oak wood gave 2 
of ashes, and 100 of the ashes gave the result in the table. In the 
soil from wood of oak 1000 parts of dry soil gave 41 parts ashes, and 
100 ashes gave the product. 1000 parts leaves of oak, green, May 10, 
gave 63 ashes, and September 27, dry, 65. Of water 049. 100 parts 
ashes gave the product named. Wood of poplar, September 12,1000 
parts of tiie wood, dry, gave 8 of ashes; and of watci^26, and 100 
parts of ashes gave, as in the table. Leaves of poplar, September 12, 
gave 93 of ashes |rom 1000 parts; when green, 41; and of water, 665; 
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and 100 parta of ashes gave, as in the table. Peeled iv^ood of hazel, 
1000 parts, dry, gave 6 of ashes; and 100 parts of ashes gave, as in 
the table. I^vet of hazel, September 20, gave 70 parts of ashes 
from 1000; when green, 31 ; and of water, 657 ; and 100 parts of 
ashes gave as in the table :— 


A.RAI.IU* or OWk Hvrusm Past* 

■s . 

P 

I|1 


P 

ii 

I'S 

£1 

o 

Alkalies and Salta, with aUca- i 
line baaea . . . f 

59-25 

32-5 


50-5 

44- 

28- 


Karthy Phosphates of time i 
und'Mngncaia . . ) 

4-5 




!' 

12 


Carbonate of Earth . 

32-0 


23. 


80- 

26- 

29- 

Silica. 

2- 

32- 

14.5 





Metallic Oxidea . 

2-25 

14- 

1-65 

1-5 


2- 



The foregoing analyses are derived from I)e Sanssuro’s tables. A 
few others only of more recent date appear. One of oak-wood ashes, 
made at tlic Laboratory of G lesson by Bcnninger, is cited by way of 


comparison:— 

Potgah 

• 

. 5-65 

Sulphuric acid 

• 

. 0-78 

Soda , 

• 

. 3-77 

Silica . 

• 

. 0-52 

Magnoaia 

* 

. 8-01 

Peroxide of iron 

• 

. 0-.88 

Lime . 

• 

. 50-58 

Common salt . 


. 0-02 

PhoBpborio acid 

• 

. 2-82 



67-08 


loss not accounted for—nearly 23 per cent. 

Wood of the horse-chestnut, ICOO parts, dry, gave of ashes 33; 
and 100 parts of ashes gave, soluble salts, 9'6. 

Leaves of the horse-chestnut, 1000 parts, dry, gave 80 of ashes; 
when green, 31; and of water, 636. 

Vegetable moxild contains more charcoal, but less oxygen, weight 
for weight, than the vegetables from which it proceeded; it yields 
also more ammonia, and therefore contains more azote, arising from 
the different circumstances under which it is formed. By distilling 
300 grains from the oak, the fbUowing products were obtained; the 
same quantity of undooaycd oak yielded a different proportion of the 
same constituents:— 


JIOOU>. OAK. MOVII). OAK. 


Garburetted hj-drofen. 

124 

110 

Emp]nrcamatic oil 

10 

13 

Oarhonioaoid . 

34 

29 

Charcoal 

. 51 

414 

'Water containing ace¬ 



Aehea 

8 

04 

tate of ammonia . 

53 

80 
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Vegetable mould, though it be the reeult of the putrelaotiTe pro¬ 
cess, is not itself susceptible of putrefaction, but rather retards it \ and 
remains unaltered because there are no other principles present in 
sufficient proportion to act on the carbon accumulated in it. But this 
is owing to the exclusion of the air, for on tho mould being exposed a 
change takes place, and it is entirely decomposed; the oxygen of the 
air combines with carbon, and forms carbonic acid; Vhile this pro¬ 
ceeds, the abstraction of carbon appears to allow part of the oxygen 
and hydrogen of the mould to combine and form water; for it loses 
more of its weight thaA can be accounted for by the quantity of car¬ 
bon extracted. These changes continue in a certain relation to each 
other until it is entirely decomposed, leaving the earthy and xActallio 
substances that were originally contained in the vegetable matters. 
Wo sec from this process of decomposition, how necessary is tlie fre¬ 
quent stirring of the soil, in order, by the action of exposure, to form 
carbonic acid for growing plants. 

Wood, shrubs, and vegetables, when rendered incandescent in close 
vessels, afford the well known substance called charcoal; and by 
being burned in the open air, they leave a pulverulent residue, differ¬ 
ing in composition according to the constitution of the vegetables. 
This residue is called ashes, and is the remains of anything burnt; 
from these the fixed alkaline salts, called potash and pearl-ash are 
extracted by lixiviation and crystalhxation. Wood ashes vary in com¬ 
position in different plants; they contain soluble salts, earthy phos¬ 
phates and carbonates, silica and metallic oxides. Vegetable ashes 
contain silex, magnesia, lime, potash, soda, the sulphuric, carbonic, 
phosphoric and muriatic acids, and the oxides of iron and magnesia,— 
gold has been mentioned, but it is supposed rather to proceed fronr some 
of the tests that are used. A violent heat will reduce the ashes to a 
slag or scorijK, dissipate the saline ingredients, and leave only the 
earthy and saline substances; and it requires attention in managing 
the fixe in order to procure the greatest quantity of aahea from vege¬ 
table matters. The alkali in ashes may ^ washed out by watm*, when 
the soluble part will be found to consist chiefly of a caleareons earth, 
some clay, and a small portion of magnesia. But the products will 
vary much in different plants. 

The different substances found in tho ash of giants are generally 
the following:—potash, soda, lime, magnesia, ailicof alumiaa, oxide 
of iron, oxide of magnesia, sulphur, phosphorus, and chlorine. The 
quantity of ash, yielded by different plants, varies greatly; ihuS| in 
1000 lbs. of following vegetables:— 
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Wheat 

ISlhs. of ash. 

Oat straw 


Sllbe. of ash. 

Barley 

20 

If 

Rye straw 


40 

Oats 

85 

ri 

Indian com 


♦4 „ 

Bye 

10 

fi 

Pea straw 

• 

30 

IhdiaDoom 

15 

II 

Meadow hay 

4 

60 to too 

Beans 

30 

»i 

Clover hay . 

a 

90 „ 

Peas 

28 

If 

Ryegvase hay 

• 

95 „ 

Wheat straw < . 

51 

II 

Potatoes and turnips 

3 to 7 

Barley straw 

53 

II 

Carrots 

« 

» » 


The saline substances arc supposed to act on inert soib and on 
moulds, and to render matters soluble and fit to nourish plants. The 
alkaliea ore manures educed from vegetables by firo: they attract car¬ 
bonic %cid and hasten decay, from containing a small quantity of 
common salt and Glauber salt Ashes are liable to be lixiviated and 
carried away by moisture, and consequently must be protected by some 
covering. Soap-suds and chamber leys will add to their strength, and 
two to six loads ore applied to on acre ; when mixed with mud, one 
load is reckoned superior to ashes alone, and four tiroes better than mud 
alone. The fixed vegetable alkali forms with sulphuric acid a vitri* 
olated tartar, neutraliaing the acid, and becomes very favourable to 
vegetation. They may be well mixed with earths and leaves, and applied 
on grass lands at the rate of ten to twelve loads an acre. Forty, 
sixty, or a hundred bushels to an acre have been laid on young wheats 
and clovers as top-dressings, and they may be harrowed in with the 
seeds of turnips and of barley in an unmixed state. Ashes eult well 
for turnips in promoting a quick and early growth, and arc thought to 
be useful in preventing the ravages of the fly, and require a degree of 
moisture to promote their efficient a(dion. The ashes of burnt straw 
and of stubble, left on the ground after the reaping of the crops, have 
been found very useful in killing weeds and in promoting vegetation; 
straw has been oarried to the field and burnt for a manure at the rate 
of four to six loads to an acre; but such a quantity must very much 
diminish the bulk of farm-yard dung, and any diminution of that 
essential article cannot bo recommended without finding a more efifec- 
tive substitute, and which has not yet been discovered either in the 
shape of ashes or any other sabstanoe. The dost of charcoal is of 
great use to aU wet and sour lands, it is used in the same manner as 
soot and wood ashes. It is composed of the bits of charooal broken 
off in handlingf and of the turfii that ore used as a cover to the pile 
of wood in smothwing the fire. It will thus contain much carbon¬ 
aceous matter. 

Fxrn forms the order of filices in the cryptogamousdass of plants 
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in our artificial system of botanical arrangement The genera of 
ferns are niunerous, but only one plant comes un<ler the notice of 
agriculture, the common brake; it is very generally difihtsed over 
cultivated grounds and heaths, and is often found on soils of good 
quality. The roots spread horizontally and deeply into the ground, 
and are often of difficult extirpation; frequent mowing of the plants, 
and ploughing and dunging have been recommended, and, above all, 
the pouring of urine upon them; sheep folded closely upon ferny 
ground will banish the plants by reason of tho dung and the urine. 

Tern has a salt minalaginous taste, and was formerly much usod 
as a medicine; and the country people yot retain it in powder to 
destroy worms, and a bed of tbe green plants is rcdconcd a sovereign 
remedy against the rickets in children. The stems tied together 
make a very durable thatch, and afford a very violent heat in burning. 
They are used, where coal is scarce, to heat ovens and to burn lime¬ 
stone. The roots, boiled in wash, are much relished by swine; in 
Normandy they arc mixed in bread; and in Siberia they are brewed 
in ale in the proportion of one-third of rootg to two-thirds of malt. 
It is very astringent, and is used in preparing kid and chamois 
leather. 

When this plant -is cut in a green state and left to rot on tho 
ground, it very much improves the land, and the ashes afford double 
the quantity of salt of any other vegetable. The ashes are often 
mixed with water, and formed into balls and heated in the fire, and 
then used as an alkaline ley for scouring linen. Fom ashes yield 
about ono^ninth of their weight of salts, chiefiy tho sulphate and 
carbonate of potash; 1000 parts of the plants cut in August and 
thoroughly dried, afforded .16’46 of ashes, which yielded by Hxiviqtion 
4*6 of salt; 100 parts of the following vegetables, beii^ thoroug^y 
dried, were burned by an open fire, and tho ashes weighed and then 
lixiviated till all their saline contents were extracted :— 


Bslta from 
too parts of 


100 Parts 

Ashes. 

Salt. 

Ashes. 

100 Ports 

Ashea. 

Nettle . 
Fern . . 
Uo. « . 

10*67 . 
6* 

9*64 . 


. 29*4 

. 12*5 

. 11*6 

Aspen . . 
Fir . . 
Heath. . 

1*22 

0*84 


Buckwheat 

— 


. 98*8 

WmmwDod 

0*74 



Sallow . 

9*8 

0*28 

. 10*2 

Fumitory. 

21 ■» 




2*3 . 

0*38 

. 16*6 

Bonchoearnn. 


Oak . . 

1*9 . 

■39 

. ll'l 

sia . . 



Salts from 
100 parts of 
Ealt Ashes. 
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Honce we see that succulent horbaceoos plants yield a much 
greater proportion both of ashes and salt than the dirubby and 
ligneous structures; but they were all rery well dried, and wood will 
lose only one>third or one>fifth in drying, whereas many succulent 
{dants will lose as much as nine-tenths, which may account for the 
difference. 

Ferns mak<» a good litter for cattle, and are out, dried, and stacked 
for that purpose; they remain long unchanged, and should be laid in 
the bottom of yards or similar moist places, where they may be com¬ 
pletely saturated. The asbos ore used as a top-drosslng, mixed or 
unmixed, on young crops, and with good effects. The plants should 
be ct^ while green, or before they decay; for plants that contain 
much fixed alkali are liable, when withered, to lose it by every 
shower that falls. Where they abound they will be very useful 
during auinincr in Uttering the yards and stables, and a quantity may 
bo stored for winter, and may be cut by the straw-cutting machines, 
wbiob will very much facilitate the redaction of the rough, stringy, 
fibrous texture. ^ 

Skx-w£fj)S, or “Fuel,'’ are much used as a manure in places near 
the sea coast, where they can be obtained. The “ fuci” constitute an 
extensive order of the cryptogamous plants, and aU of them have a 
thin, gelatinous, and coriaceous substance; and the root, stem, and 
leaver all of similar composition. The kinds most common are: 
—1. Fucus serratus; 2. Fucus vesioulosus; 3. Fuous nodosus; 4. 
Focus palmatus; 5. Focus siliquosus; 6. Fucus digitatus, and these 
are much mixed with other species, and with the “ ulvas and con¬ 
fervas.” Some of the plants are cooked and used as a food, and the 
** Fucus sacchariuus*' or “ Dulse,” is used in a raw state or dried. 

Marine plants abound in soda, or the fixed mineral alkaU, and 
have been found to contain one-eighth of a gelatinoua substance, 
similar to mucilage, and four-fifths of its weight of water, but no 
ammonia. The ashes contain soa-salt, carbonate of soda, and car- 
bemaceotts matter; the gascons matter, is small, chiefly carbonic acid, 
gaseous oxide of earbon, and a little hydro-carbonate, and the water 
of boiled fucus has an empyreumatio and slightly sour taste, and the 
aahes, when applied as dung, have been known to improve the quality 
aa well he the growth of esculents. 

The fuel ^ntain as many aa twenty-one ingredients, the chief of 
which are soda and potass. 

Bea-weed quickly loses both bulk and quality by etxposure and fer- 
m^tation, mid ther^ore requires immediate api^icai'on to the purpose 
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intended. The effects on land axe very greal^ but tranuent, probably 
from the great quantity of water^ or the elements of urater which it 
contains. It melts and diaaolres on expoai^ with^t any heat being 
evolved, and it is supposed that the carbonic acid foimed by the inci¬ 
pient fermentation, when applied irosh, must be partly dissolved by 
the water set free in that process, and thus beccune capable of lUisoip- 
tiou by the roots of plants. Sea-weed, fermented, was found to lose 
one-half of its weight, and afforded leas than one-twidffh of mucila¬ 
ginous matter, so that fermentation must destroy that substanoo. The 
effects of this manure arc supposed to depend chiefly on this carbonic 
acid, and the soluble mucilage it contains, which latter substance 
fucuB loses by fermentation. It is applied fresh with groat success 
on stubbles before the winter ploughing, and on leys before being 
ploughed for oats, and on wheat (allows before being seed-fUitowed, 
and also as a top-dressing on grass lands. The quality of earthy 
composts is most prodigiously improved by a mixture witli seaweed, 
laid on the top before Uie heap is turned over. Seaweed is also very 
profitably used in mixing farm-yard dung in the catUo-yards, laid in 
thin layers alternately with the straw, and manures of the most valu¬ 
able quality have been produced by this method. It has been laid in 
drills in a fresh state os a manure for potatoes with much success, and 
no watery quality was imparted to the roots; but in other cases tite 
practice is said to have been abandoned firom that dreumstanee. ' 
Farm-yard dung is almost incredibly improved by a mixture of sea¬ 
weed, moisture is imparted, the straw is decomposed, and ttm whole 
mass is converted into a juicy mucilaginous state, mid never ffuls to 
vindicate the expectations of its effect^ We close the present obser¬ 
vations by observing once more, that sea-weed is to be applied without 
delay to whatever purpose it may be intendoiL 

Kelp is a 'fixture of the fossil alkali or soda, and of sea salt, 
besides earth and stones. It is burned from sea-weed for the purpose of 
making glass and soap, and is now very much superseded by the for¬ 
mation of soda from sea-sedt, a much purer eubstance, oontmning nearly 
thirty per omit of alkali, while kelp oontadns only about six per cent, 
and is known as the carbonate of soda. It must be reduced to powder 
by machinery and by pounding, and bemg acrid and cmtstic, it may 
be mixed With earths and sands, at the rate of three or fbur cwt to (Ui 
acre, and diould be used in a mout state. It is much ipf the natiire 
of potash and lime, and may be used as a tcqp-dresiaDg, and may be 
lighldy covered in on the suxfsee of the land fat tsunipe or any young < 
crops i and on h^vy lands the quantity may be imareosed. It usually 
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s&Us ftt about £3 lOs. per ton ; but the expense of burning, and the 
very small quantity obtained from a great bulk of sca-vecd—one ton 
from thirty ~ma]j^ever prevent any extensiTe use of it as a manure by 
that mode of preparation. The few trials that have been made have 
riiowu very fair results. Mixing it in the land, or in composts, is 
most essentially neceaeary. 

KAPB'CAifB consists of tlio husk and refuse of the seed of the 
rape ploiit after the oil has been extracted. It is reduced to powder 
in a mill, and may bo sown on clov'crs and young crops at the rate of 
ten or twelve cwt. to an acre, when it will decompose quickly by the 
attraction of moisture. It must be kept dry, and it suits damp soils 
better than those of a light and sandy nature. Eape>cake, and all 
oleaginous bodies, contain carbon and hydrogen, which renders them 
effective as manures. Linseed-cuke is of a similar quality, but is too 
valuable to be used for the purpose of manure. The Flemings use 
very large quantities of rape-cake, and of poppy sec'd ; and, by mixing 
these substances with urine, they obtain manures of groat value and 
effect The dust is reckoned to be destmetive of most insects, and 
when mixed with elder and wormwood, it is thought to be an antidote 
against the wireworm. 

Rape-cake has been drilled in the spaces between the rows of 
wheat in Marcii and April, with tlie view of affording to the plants 
the benefit of the manure at that season of growth, and to divide the 
effects; for if all the quantity he sown in autumn, the plants would 
grow too strong, and get root-fallen. It requires moisture in the soil 
or in the weather; in hot and dry situations it remains long inactive, 
and the effects of it, from regularly made experiments, are yet very 
doubtful, though in certain places and circumstances it has acted well, 
at the rate of five cwt to an acre. It has been obs(>rvcd to do best on 
clays and damp loams, and best on all lands in moist seasons, and may 
be mixed with dung or other substances, and along with pigeon’s 
dung, and similar materials may be steeped in reservoirs of urine and 
seeds. The article seems too small in bulk to be used broad-cast on 
wheat fallows, though it has been tried on fine soils with fair success. 
The present price is from £4 10s. to £6 per ton. 

Maxy Coombs consist of the radicles of seed protruded by vegeta¬ 
tion, caused by steeping barley in water for malting, and which are 
rubbed off during the process of kiln-drying and cleaning. They 
must contain saeoharine matter, and are used for feeding cows and 
pigs, and for being spread (m the floors of pigeon and poultry-houses, 
and also as a manure. The dost of low-dried malt h not so stimulant 
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aa that of high>dried ; but more lasting from that oircumstaiipe and 
the quality of the barley. It is used dry and unfermented as a top- 
dressing on wheats, at the rate of foily bushels on an acre, and may 
be drilled with the seed of barley and turnips at the same rate, and is 
often scattered on the last harrowing of barley land, and then rolled. 
It sells at 58. to Cs. per quarter, and as much as ten quarters an acn? 
have been used for wheat, eight for barley, and four dh clovers; the 
effects are quick, and it may be mixed with lime and salt, earths, and 
stable dung, and kept moist and covered from rain, and twice or 
{ thrice turned over an<> mixed. Such light manures as require no 
preparation by decomposition, and are not too gross or caustic to ho 
applied by themselves, may be most economically used in an unmixed 
state, and without that expense that must attend every step in the 
preparation, 

Takxek’s Bauk is the woody 6bre or bark of oak trees, that has 
been used for the purpose of imparting the tanning principle to 
leather in the pits, and is thrown out as useless after the soluble parts 
have been extracted. It is long in fermenting and resists putrefac¬ 
tion, and though it be both very absorbent and retentive of moisture, 
it is impenetrable to the roots of plants. It is much used by gardeners 
for pioducing and retaining beat in pine apple pits, which purpose 
it cflecls witliout any mixture. Hark and loaves of trees require long 
time, and much mixing and preparation to reduce them to mould; 
I hot lime will bti the quickest .solvent for fresh bark, and, the destruc- 
I tion of the fibre being effected, earths and dung may be added, which 
will bring the whole mass into a soluble and putrescent state. Hot 
I stable dung has been used in the first applicatioD, in order to reduce 
I the woody fibre; but caiutic lime is stronger and quicker, and after 
the dissolution has been effected, the mild materials may be added, 
and the mixtiuo tsompleted. Time will effect a dissolution of the fibre 
without any mixture with the bark; but a long period will elapse, 
and it is usually preferred to break it up by hot applications. The 
rc'duoed mixtiire may be used as a manure for any purpose, but eshiefiy 
for top-dressings, arising from its finely-divided and oomminuted state. 

StioAK-iioUEB’s SccM is the shimmings of the vats during the 
i process of boiling and refining it witdx bullock’s blood and limo water, 
j The albumen of the blood coagulates, and carries to the top the impu- 
I rities and the dregs used as a manure* It is a very cattMic substance, 
I and suits well as a top-dressing on clay lands; the lumps are broken 
and spread thinly over the surface, and probably may be more econo¬ 
mically applied % being mixed with earths and sand, and used wafer- 
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meutdi^ at tho rate of about thirty loads of mixture to an aero. The 
price is 4s. to ds. a ton. 

tiAW-iMT Dost, and the shavings of wood, require much dung or 
vegetable refuse to bring thorn into a state of fenaentatioii; but the 
best preparation of such substanccB will be obtained by being mixe^d 
in pits with blood, urine, and other liquid bodies, or in privies where 
they will be Completely saturated. Sawpit dust is an excellent vehicle 
for night'SoU, and when rotted in pits it may bo useil without mixture, 
and is very beneheial on clay hoUs in opening the tenacious texture of 
the land. The article will not often come into and the nutritious 
quality can be little ot none, and can only net mechanically in the 
8oil,«or inipai-t the qualities it has imbibed from being mixed with 
other sultan ces. 

The ploughing down and covering in the land of tho crops of green 
juicy plants as a manure, is a practice of tho ancient Ilomans, and is 
yet followed in Italy and other parts of Kurope. This mode of fer¬ 
tilising suits warm countries, where vegetation is very rapid and 
luxuriant; in colder latitudes, where the culmifcrous productions are 
more the object of cultivation, the great utility of the practice has not 
yet appeared. The plants used for that purpose are the leguminous 
kinds, os taros, vetches, clovers, peas, buck wheat, and spurrey; and iu 
Italy tho harvest is early, and tho crop is removed in time sufficient to 
allow tho maturity of the green plants. Our climate does not allow 
such rapid successions, and a crop of any kind must be unprobtablc 
that yields in return only what it has extracted, and leaves tho land 
as before, in point of fertility. In order to apply the practice favour¬ 
ably, a very full crop must be supposed, and land that w'ill yield a 
lull crop of these substances will yield anotlier kind of crop of more 
value. On poor lands a scanty crop may, and will, be expected, and 
a scanty crop will bo of little service for that purpose, and almost 
invariably fills the land with weeds. Bape is reckoned to be very 
useful and efficient for the ptupo^, as it is of an oily and mucilagi- 
nous nature. Sorrel has been recommondod to be cultivated, and to 
be ploughed down with lime, in order to produce a chemical combi- j 
nation; but very few soils will yield soxtel in abundance, and the I 
chemical result may bo too uncertain to justify the process. | 

The decomposition of vegetedde matter below ** in the soil has | 
been put forrix in favour of this practice, and as producing soluble 
matter, and also mould, by a continued decompositicHi. The gradual 
decay of substances lying cither above or in the soil, is certain; the 
fermentatimx of those that may be usefiil in promoti&g the growth of 
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vegetables is a very different question. Fermentation is a sensible 
internal motion of the constituent {witicles of a fluids a moiety or a 
compound body, by whidi they are removed from their praicnt 
situation and oombmation, and are again joined together in a new or 
different order or arrangement, forming new compounds, with very 
different qualities, from the odginal body or substanoo. It resalts 
from the combined action of air, heat, or moisture; *and tho first 
agent is oxygen, afforded either by the atmosphere, or by the dc> 
composition of the included water; oxygen gas being absorbed, and 
caloric separated during tho process, carbmiic acid is one of the 
results, and fermentation is tho natural process for reducing vegetables 
so a simple state of combination. • 

During putrefaction vegetables emit ammonia, phosphurreted hy¬ 
drogen gas, and constantly carbonic acid gas, and hydrogen gas, 
impregnated with unknown vegetable matters. Tlie ook>iir changes 
to a dark brown, it swells and becomes heated, and is reduced to 
an earthy moss. The constituents enter into new combinations,— 
tbo hydrogen unites with the oxygon, and is either condensed as a 
fluid, or they assume a gaseous form, or vapour, which carries with 
it a portion of carbon. A part of tlris hydrogen tmites witli tbo 
azote in those plants that contain it, another remains in the putrid 
mass, giving it odour and colour. A portion of the carbon remains ui 
the magma, another part unites with the hydrogen, and a third with 
the oxygen, forming with tho latter carbonic acid. The brown mass 
or earthy residue contains tho primitive eartbs, oils, metals, and salts, 
which are found in vegetables, forms vegetable mould, and becomes 
the principal means by which the earth receives back ttie principles 
it loses by the support it has afforded to vegetable life. In this pro- 
cess, air, heat, and moisture are indispensable, and a quantity of the 
substances must be laid together. Green or dry vegetables ploughed 
into the ground will lie in too small a quantity to generate heat; air 
and moisture will be necossarUy excluded, and no active fermenta' 
tion will happen to afford aeriform matters in the soil, as may be 
daily seen in tho case of stubble and other dry substances. Hito con¬ 
version, by a gradual decay, is certain; but the activity for present 
benefit is wanting, unless an incipient fermentation has been effected 
previous to the application, to break the texture by a disintegration 
of tho fibrous tissue. It may be very justly reckoned a wasteful 
practice to apply as a manure any substances that can be used as food 
for animals, and thus effect a doable purpose: the second crops of 
clever and tares %ave been ploughed under for a manure, and, in that 
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0086 , tho first crop must be cut early to allov the second crop time to 
produce a bulk of plants sufficient for the intended purpose. 

if any of those succulent plants be raised as a manure for wheat, 
the bastard fallowing will dissipate the enriching matter, and if it be 
cover<*d by the last furrow, the land must be in a very crude un¬ 
wrought state, and it can only be reckoned a catch cn)p. The solo 
plausible case' of application is on places that have failed to receive 
the duo portion of farm-yard manure; but the season being occupied I 
in bringing forward u crop for the benefit of the land as dung, wholly 
excludes any effective w'orking of the soil, "and, in any case, such 
UTunanured lands may be partly wrought and sown with crops that 
will afford food to animals and also to the land, by the subsequent 
application of the cxcremcntitious matter. 7'lic use of green eroi»s as 
manures would not fail to constitute very foul farming; and though a 
successful isolated case may occur, an extension of tlie practice may 
not be ex]>ected. The green crops may be harrowed and rolled before 
ploughing, wliich will render them more convenient for being covered 
by the plough, and a compost of lime and earths may be added, which 
will also aid in covering tlio vegetables in the land, and tend to pro¬ 
mote putiofacuon. It may bo supposed that in the countries whore 
the practice is said to be so very beneficial, the soils may be more 
loose and crumbling, the vegetation more rapid and luxuriant, and the i 
plants moro juicy aud sueculonl, and consequently more timder and 
easy of dccom|>oaition tlian in our counti*y, and that a variety of cir- 
eumstanees may combine in rendering the praclii't'; voiy useful in 
some countries, and inapplicable in others. The plants should be 
ploughed into the land when they are in full blossom, and, if possible, 
in moist, w'anu woather; and tlie latter circumstauco may form ari 
advantage in favour of the pruotico in the waim countries where it 
prevails, 

RivKit Weeds, and weeds of any kind, and roots of weeds, make 
a very good manure, when decomposed by mixing with earths, and 
after the active vital principle has been destroyed: lime and eaitli.s 
will suit liest for such purposes. 

The refuse of pulp of pears and apples may be used with a mixture 
of mould, aud along wttli leaves, and all decaying vegetable substances 
will make a very good addition to the dung heap. This pulp, or 
pommirff as itfis termed in the cyder counties, will be apt to produce 
a number of young apple plants. 

Vegetable manures may bo most profitably used in a mixed state 
with earthy matters aud calcareous substances; t^iey will seldom 
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require ft Ycry strong caustic solvent, but the texture should bo 
bri^ken, and the diaorganixation commenced before the application ia 
made to the Laud. In gencra.1 practice Uic reduction ia wholly com¬ 
pleted, and the mixture forma a masjj of cold earthy materials. Vege¬ 
table fibre difici-s much in plants,—being in some very flexible, and in 
others firm, and often hard and brittle. It is composed of carbon, 
oxygen, hydrogen, and a little azoto; it is comparatWoly insoluble, 
and indestructible by spontaneous cliangc, and has a toughness and 
clastieity produced by the stringy interstructuro of the minute threads 
of its composition. When the substances are very strong and tough, 
hot lime may be applied to c<immenee the dissolution, and earths and 
milder substances may be afterwards added to increase the qi||iulity 
and quality of the mixture. 

The reducing of vegetables to oslies by burning is attended with a 
very great loss of bulk; and though it be a fixed law of nature, tliut 
anything that jiusses tlirough fire is a certain niid powerful fertilizer ■ 
yet 1 xperieiicc shows that '^quant^y" is indispensable, even though 
another mode of preparation be attended with greater prosent efleets. 
They are transient in ell'cet, and the quantity is limited, and they are 
also confined to local applications. But tlie use is great and unde¬ 
niable m supplying the occasional want of the more substantial 
materials, and eonsequently weeds, and all vegetables must be collected 
by the farmer with much care and attention, mixed and reduced with 
eai tbs and mild solvents, and applied as composts. 

SECTION VIL —MixBiLAn Manures.—Lime.—Its Natukb and 
C oMrosiTioN.—I ts Piirpakatiom:.—Application on Turnip 
Fallows: Clay Fallows.—On Grass Lands and in Com- 
posrs.—tiuANTiTV Applied.—Chemical Action op tub Sob- 
stance. —Magnesian Lime.—Description op ir. —XUv op it, 

XOl HcETPVL.—I’OWDERBD LlMESTONE NOT CaLCINED,—GeNR- 

rai. and Description op Limb. —Gas-works Limb.-' 
New Mode op Aj'plyino Limb. —General Kemabks. 

Op all the mineral manures lime first presents itself to our attention, 
l>oth on account of the antiquity and the extent of its use. It is a 
substance, of all others, the most diffused over the earth, and, in the 
composition of animals and vegetables, it abounds in most places of 
the globe, forming vast regionsof rocks and muuntains^and in a great 
variety of forms and combinations produces materials of great utility 
to the purposes of human life. It forms a genus of the primitive rocks 
of geology, and *is found in every formation up to the chalk, or the 
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most recent, and in fomatioixs aboTo the chalk, with the ailiocotu and 
fresh water formations. 

On the subject of the primitive formation of lime, various opinions 
have been entertained by speculative writers; some contending for an 
igneous origin, and others that it proceeds from the putrescence of 
marine animals, formed under water. It is the oxide of calcium, one 
of the newly-discovered terrigenous metals, with which we are as yet 
very imperfectly acquainted. Calcium has a great tendency to com¬ 
bine with oxygen, is four to eight times heavier than water, solid and 
white like silver, and, when heated, it bumc brilliantly, and quick¬ 
lime is produced. Tlic very small quantity that has been obtained, 
and the veiy rapid combination of it with the oxygon of which it has 
just been divested, has rendered its examination difficult, and cur 
knowledge of it very limited. Calcium combines M-ith oxygeu in tho 
following proportions;— 

Ciilcimu, . . 20 nr . . 71'ni 

Oxygen, . . 8 “ . . 28-09 

Common compact limestone isISaostly floete rock, and found in a 
state of carbonate, composed of about forty-four parts of carbonic acid, 
and fifty-six of alkaline earth. Quicklime has an acrid, pungent, dis¬ 
agreeable, and urinous taste, a corrosive quality, and a power of turn¬ 
ing certain vegetable blues into green, and browning turmeric; and 
tbeso properties indicate the alkaline character, and form a distin¬ 
guishing feature. The alkaline earths are four; Lime, Magnesia, 
Baryta, and Strontia, and form a connecting link between the earths 
and tho alkalies. They ore dissolved in acids, yet not precipitated by 
the caustic volatile alkali (ammonia), but very readily by carbonate of 
potash, and this property distingtiishos them from the other earths. 

Klforvcscenco with an acid is not a sure test of tho presence of 
mild lime, as it will take place with carbonate of iron or magnesia; 
but when none is excited, it shows that no appreciable quantity of 
lime is present. 

The proportions existing in pure chalk are twenty-eight of lime 
and twenty-two of carbonic acid. Idmestones almost always contain 
other substances, varying in quantity from five to twenty per cent. 
The quantity of earthy matter in a limestone may easily bo ascer¬ 
tained by introducing a known weight of it into cold diluted muriatic 
arid, and oboe^ying and weighing the part which, after twelve hours, 
refuse to dissolve, or exhibit any effervescence. It is to the presence 
of these foreign substances that limestones generally owe their colour, 
the pore carbonate being perfectly white. ‘ 
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Calcareous matters, in general, ore neutral salts, or combinations 
of carbonic acid and lime, and are of many kinds, as chalk, spar, 
marble, shells, and conccetions, differing in transparence, texture, and 
fracture, from quick or slow oombinations, imd from a subsequent ox* 
posurc to a peculiar temperature. Lime is infusible in the strongest 
heat of our furnaces or burning-glasses, and yot it is a very powerful 
flux when forming mixtures with the other earths,* whioh ore all 
fusible with a proper addition of lime; a compound of three of the 
five earths may be fused to perfect glass, by being mixed in equal pro¬ 
portions, provided tho*calcarooua earth be not excluded. Quicklime 
is nearly insoluble in water, requiring from 400 to 700 parts to dissolve 
it, and is not readily altered by exposure to the air; water saturated 
with carbonic acid, dissolves l>1500tb part of it, from which it gra- 
dusilly precipitates in the form of a white powder, as the acid loaves 
it. This powder is chalk ; it effervesces \iolcuUy with acids, and is 
almost wholly soluble in many of them; calcines in Are, but does not 
melt when in a state of purity, except under the combined influence 
of pressure and intense heat, lacing so abimdant in the form of 
rocks, or in combination with earths, and being slightly soluble in 
waU‘r, most springs of water contain it; and in various forms and 
qiuilitios it is almost everywhere deposited. 

Lime is obtained from the rocks and quarries by being bored and 
blasted with gunpowder, and then broken into small lumps by hand 
hammers. When it is exposed in coiiflncd heaps to a strong whiut 
Are above redness, water is exi>ellcd, and the carbonic acid gai. 
escapes; a cinder or shell remains, reduced by onc-third of the ori¬ 
ginal weight, but without any diminution of the bulk or the hard¬ 
ness, and the lightness of the shoU is a criterion of the quality, as the 
earthy mixtures do not lose weight by calcination. It should be 
removed immediately after bummg, as it increases in weight by 
absorption ; 100 parts of lime absorbing about 82 of moisture. 

Good limestone contains sixty to eighty-five per cent, of carbonate, 
and in some instances as much as ninety-nine and a half; and though 
whiteness of colour is usually mentioned as denoting quality, yet it is 
known that some substances will alter the colour of lime without 
debasing the quality. But in general, good limes are white and light, 
and feel soft; while sandy and mixed limes are heavy and dull in 
colour, and feel gritty. When water is applied to li^ in a newly- 
calcined state, a bissiag noise takra place, a swelling follows, viqponr 
arises, much heat is evolved, so as to ignite combustibles, and %fat is 
also emitted if the process be performed in a dark situation* The 
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8 ulphureous smell arises from part of the earth being elevated with 
the vapour, and the exhalation has the power of changing vegetable 
blues to green. Part of the water is evaporated, and the other com¬ 
bines with the lime and bocomes solid, and the shells fall down into a 
powder of granular globules, and, when more closely inspected, of 
minute cubical massos. In tliis process the lime absorbs about one 
third of its volume of water, and is then called “ slaked lime,’’ or the 
liydrate of lime. By being reduced to powder from shells, lime 
increases in bulk altout throe-fold, and pure lime requires must water 
and time to become pulverised, and mixed Bmes arc observed to 
require less. Cold water dissolves moi e lime than hot, a property not 
belongiiig to other bodies; water at bO’ dissolves l-770tlt part of its 
weight; at 138\ l-972nd part; and at 212", only l-1270th part. 
After lying for a determinate time exposed to the atmosphere, lune 
imbibes a portion of carbonic acid gas, or the fixed air that was 
expelled by burning, and after being saturated with that gas, it 
returns to the same state us bufuiti burning, and becomes again mild 
hmc. 

The presence of moisture is essential to this process, for lime will 
not imbibe carbonic acid from a dry atmosphere, though present in 
large quantities, and hence tiie custom of keeping it long unmixed in 
a dry place. Consequently tlic time that quick lime requires to become 
a carbonate depends on the humidity of the air, and the quantity of 
carbonic acid it contains. The presence of any gases in the uir will 
depend much on the climate and temperature, and also on the cun cuts 
of wind that blow alternately in different diructious. 

In slaking limo a paste will be made if too much water be applied. 
To avoid tliis, give no more water than is required to produce pulvor- 
ixation. The water that combines with the lime parts with the caloric 
of fluidity, and also with the caloric in a state of ice; for if two parts 
of limo and one of ice bo mixed at 32\ they combine rapidly, and the 
temperature is raised to 212'. Ico will slake twice as much lime as 
boiling water. 

Limestone is burned or calcined in kilns or ovens of an oval or 
egg shape, and with different fuels, as fossil coal, peat, and wood, in 
alternate layers, with the limestones broken to a suitable size. When 
the undermost are burned, stones and fuel are added at the top, and 
the drawing away of the burned lime, and the adding of the fresh 
materials, goes on for as long a time as may be required. It is also 
burned in turf-kilna by farmers, who have the convenience of fuel 
and stone; but the oaniage of the stone £n>m a dixtance would be 
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heavy, and it is generally preferred to carry it in a calcined state. 
The chief advantage gained by burning is the expulsion of trater and 
fixed air, which brings it to a condition to be reduced to an iiupolpublo 
powder. Tjimestono may be over-burnt and vitrified, and become 
impure glass; such stones should bo broken very nnall, so as not to 
require a very strong heat. All the viirioties may be burned to 
quick lime ; but during the process of rendering them caustic, many 
of them fall into a kind of sand, from the eoneretions exfoliating and 
separating during the volatilisation of the caibouic acid—a ciruum- 
stance lliat renders the use of them improper for the purposes of 
calcination. Trials have been made to use raw limestone pounded 
instead of being burned; and also to substitute tho powder of calcined 
limestone, reduced by pounding, instead of Uie common way by slaking 
with water. But the results have not been accurately detailed, nor 
the preparations desenbed. The cxjien.io of preparation must Iw much 
greater, and it is thought that the efieets must be similar to dead lime, 
after it has been saturated with fixed air by long exposure, more 
duruhlo, but not so quick as those produced by caustic lime. By 
pounding raw limestone, the benefits derived by the firo would be lost, 
which must l>c ('onsiderablc, for burning unbinds the b^xture, and 
loosens every atom, and hence the effects of ciihdiiation in prriducuig 
tho finely-pulverized state of the substance. An equal weight of 
powdered limestone in a raw state will contain more than twice as 
much calcareous matter as when calcined. 

! Lime combines with the earths, oxides, and with sands; it forms 
the wcll-kno^Ti mixture nsiid os mortar in buildings, and with other 
bodies it constitutes many cements. This adhesive power of mortar 
arises from the strong affinity between lime and silica, and to the 
numerous points of contact presented to each other by the finely- 
pulverized bodies. 

Lime has been most generally applied on fallows, or lands in a 
wrought and pulverized state; and has also been used by being spread 
on the surface of grass lands, and also in a mixture with earths, and 
then called composts. The application on fallow landd^is tho most 
general mode of applying it, as it affords the best cqiportunity of using 
the substance; and the period of tho year also affords tho most leisure 
and convenience for procuring and using it effectually. In the process 
of summer-fallowing clay lands for wheat, the soil jvUl have been 
brought to the proper state of pulverization in the month of August, 
by four tillages, when the lime is brought to tho field. By one mode 
the shells, broU|ht fiosh from tho kiln, are laid on the land in b^pe, 
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Bometimes covered with earth, and at such distances as the quantity 
allowed to on aero may require, usually about one bushel of lime on 
a square pole ■, and when the air and rain have reduced the heaps to 
powder, men with shovels spread the contents evenly and regularly 
over the intervening spaces, and the lime is then covered by a double 
tine of harrowing, or by a ploughing, or by both. The putrescent 
manure appliedito the land, if any, will bo conveniently used after the 
harrowing, and before the ploughing, which will cover both dung and 
lime, and in which state the land will remain till seed-furrowed, liy 
another method the lime is brought forward atiKionvenionce, and laid 
in largo heaps in or near tho held, and when fallen into powder it is 
spread by caits over the land in the allowed quantity, and covered by 
harrowing and ploughing. If the lands be not lying in permanent 
ridges and furrows, regular spaces must be marked by single furrows 
of the plough, to guide tho spreaders, each of whom spreads over tho 
included space, and thus ensures an equal and regular distribution. 

In the application of lime in the spring, for green crops, such as pota¬ 
toes, beet, and turnips, the first mode is ineligible, by causing delay 
in tho process of preparing tho land; and the second is objectionable, 
us Oio heap contains hot lime in the inside, and dead, or effete lime on 
the outside, saturated by moisture into a paste, by long exposure, 
often coagulated into lumps, and consequently incapable of separation, 
and of minute application. If the heap bo tiumcd over before applica¬ 
tion, the objection will not bo removed—for the heap will contain two 
kinds of lime in difftTcni states, and incapable of equal distribution. 
Both modes are faulty in exposing the lime too much before it comes 
in contact with the soil—and they arc too dilatory for spring opera- 1 
tions, wanting that systematic despatch which is the life and soul of | 
all active operations. Wlicn the land has been brought into a proper 
state of tilth, and every weed and stone removed, the lime should be 
broiight forward as near as possible to the time of application, and 
laid in a long narrow heap on the headland, rolled flat and level for 
the piurpose. A day or two after it is laid down, water must be 
applied frodl a cart, and a man at each aide of the lime turns the heap 
** over, applying just as much water as will reduce the shells to powder, | 
but cautiously avoiding to give a quantity so laige as will run the 
lime into a paste or mortar. This point requires a nice attention, for 
a pulvetizatiop of the shell only is required, and nothing more. 
When this purpose has been effected, tho lime should be immediately 
spread on the land, and harrowed in without delay, to prevent blowing 
by the wind. If the carriage of the lime be distant, fiie heap may be 
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covered with straw to prevent the dissolution, by exposing tlie lime 
that is first brought forward, and when the time of application arrives, 
the whole quantity may be turned over, broken up by water, and it 
will then be all of equal quality. In cases of very distant carnage, 
and other inconveniencofl, lime may bo kept for a year in a state of 
shells, by throwing it into a high sloping heap, covered witli straw, and 
when required it may be turned over, dissolved by waJer, and applied. 

Though quickuess of execution may not be so urgent in the appli¬ 
cation of Umo on summer fallows as for spring crops, yet it is essen¬ 
tially necessary that tfie lime bo applied, and incorporated with the 
soil immediately after being poM'dered; and on green crops in the 
spring it is usually applied on the pulverized surface, before drilling, 
which process, being zx'peatod, rcvci'scs the drills, mixes the lime with 
the soil, and is further assisted by the subsequent hoeings and scufiliiigs. 
A slight dose of lime is often laid on potato grounds just before the 
plants braird, with the view of its being mixed with the soil by 
the future operations of clearing and earthing the crops. From the 
stronger germ of the root and plant of the beet and potato, from their 
lying longer in the soil, and from not requiring so quick and imme¬ 
diate eupiK>rt from heat and moisture as the turnip plant, no damage 
can happen from applying the lime before drilling in any cose—but in 
very dry seasons, a heavy dose of quick lime applied to land that is 
already void of moisture, just before drUllng, when the turnip aeod is 
sown, will absorb every particle of moisture—and if dry wcaUier con¬ 
tinues, a failure of the entp, at least from the first sowing of seed, will 
generally happen. But if the weather bo moist, either before or after 
sowing, the objection will not exist: and it would bo wholly removed, 
if the lime could be applied some time before sowing the turnips, that 
the land and lime may bo mixed by the ploughings, and cooled by 
rain, and the attraction of moisture. In iising lime on dry and hot 
turnip soils, it may be the safer mode to apply it to the barley crop, 
when it may be spread on the ploughed surface, covered by the sub¬ 
sequent harrowings and rollings, and no danger need be apprehended 
to the germ of the barley, owing to the coolness of the land, and of the 
season, and the greater frequency of fiedls of rain at that period of the 
year. Calm and dry weather are required in handling lime; and 
being in a very hot state in the above mode of application, the 
management requires a force sufficient to go. on quickly, with a man 
or two to spread &om each cart, and men to fill carts at the heap, 
that the horses may be kept moving: a cart wiU finish an acre in a 
day, when the usual quantity is allowed to that sxwee. 
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It had been recommended to mix lime with a large quantity of 
water, and form a milk of lime, and to distribute it orcr the land by 
means of a (Ktmmon watering cart. In places where lime ia scanty, 
or procured at a great cost, this mode may be worthy of notice, as it 
is capable of distributing a araall quantity evenly over the ground. 

Lime has been applied to land almost from time immemorial, for 
the purpose of mcrcasing the quantity of produce, and although we 
are yet very imperfectly fioquainted with the process by which the 
action is exerted, or with tlio quantity that is required in different 
soils to produce the result, we know that it haS the effect of liberating 
the ingredients of the soil, and of fitting them for the future support 
of the vlftuta. “ In order to dissolve finely pulverised felspar in an 
acid,” says Liebig, “ it would be necessary to expose it to continued 
digesture for weeks, or even months. But when the felspar is mixed 
with lime, and is exposed to a strong heat, the lime enters into chemi¬ 
cal combination with the constitutmts of the felspar. A part of the 
alkali (potash) imprisoned in the felspar is set at liberty, and a simple 
treatment of the felspar with acid in the cold now suffices to dissolve 
the lime and the other constituents of the mineral. The silica ia dis¬ 
solved by the acid to such an extent, that the whole assumes the con¬ 
sistence of a transparent jelly.” Most of the silicates of alumina and 
alkalies, when mixed with slacked lime and kept in continued contact 
in a moist state, behave in a similar manner to felspar when heated 
with lime. The clay is broken up by its union with the lime, and 
thus liberating from the soil the alkalies which are indispensable to 
the existence of plants. 

liime, from its solubility in water, can produce comparatively 
much less effect on wot soils, which in all cases should be thoroughly 
drained before any such application is made ; on drier clays and 
loams it is thought to act mechanically in reducing the texture and 
altering the constitution of the soil. It may he supposed that in 
order to produce much effect in tliis way a large quantity wall be 
I required, much greater than is generally applied. The driest season 
I should be chosen on wet adhesive soils, and the lime should be lightly 
I covered and as minutely blended as possible with the pulverized sur¬ 
face. On sands and on the lighter loams lime is thought to be useful 
by its absorbent quality in retaining moisture, and consequently 
rendering the tf;xture more compact and firm, a quality very necessary 
to he imparted to all loose and porous soils. Chemical analysis has 
shown Uiat the exbanstion of soils produced by a repetition of scourging 
crops, arises from a diminution of the decomposing animal and vege- 
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table matters in the soil, and not in tbe earthy constituents; and 
hence the necessity, whioh is so much] neglected, of applying to land 
the duo quantity of farm-yard dung, and of not trusting to lime, or 
any other substance to supersede the regular application of putrescent 
matters. On all inferior soils, clays, loams, or sands, experience has 
most amply shown that a well prepared mixture of lime and earths is 
more useful than lime applied by itself, both for the tfrst and for the 
future crops; for whatever may bo said in favour of saline manures 
(and their value must not bo depreciated in certain cases), in drdcr to 
create, by any casual cir temporary produce tiiey may yield, the more 
durable vegetable humus in the soil, the fact is certain that a quantity 
and a hulk of materials is necessary to constitute a valuable applica¬ 
tion, and that where manures are wanting in this quality, a substitute 
or an auxiliary must be looked for, and quickly applied. So far as we 
know nothing will supply the place of earthy matters to add to the 
8<3il by future decomposition. 

In regard to the chemical action of lime, the conclusions of scien¬ 
tific men, though no doubt they aro correctly drawn and strictly true 
in relation to time and nlace, must yet be received with caution as to 
the practical use and application in the field. Covered by a roof and 
sheltered in the closet, the processes and conclusions of the laboratory 
are much too refined to withstand the tear and wear of field operations, 
and the change in the circumstances of application is so great os iu 
some cases to destroy the whole relationship, and effectually ovoriun 
tlie inferences that have been deduced for practice. There is every 
likelihood that some of its operations are so latent and difiicult of 
appreciation, that they have hitherto eluded the most searching scru¬ 
tiny of the chemist, Lime alters Ihe natural produce of the land by 
killing some kinds of plants and favouring the growth of others, the 
seeds of which had been lying dormant. It improves the quality of 
almost every cultivated crop, rendering grain brighter in colour and 
thinner in the skin, and the straw stronger and more reedy. It 
hastens the maturity of the crop by ten to fourteen days. Lime cor¬ 
rects acidity, and decomposes salts of iron, neutralueos acids, and 
renders them innocuous, which are not hurtful when they are chemi¬ 
cally combined; bnt a consideration must be entertained for the 
uncertainty whether the sabstonces will come in contact in sufficient 
quantity to effect the puipose; or if other agencies do not ipterfere to 
counteract the expected operations, as the quantity of a substance, 
and its quality and condition, completely change the nature and extent 
of the chcmicaI*action. Lime arrests Uie noxious effluvia which tend 
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to rise more or less from ereiy soil at certain seasons of the year, and 
decompose thonit or cause thoir elements to assume new forms of 
chemical combination, in which they no longer exert the same injurious 
influence on animal life. The use of lime thus salubrifies as well as 
enriches a district; and when liming and draining go together, it is 
difficiilt to say how much of the increased healthincas and productive' 
ness of the district is due to the one improvement, and how much to 
the other. How beautiful a consequence of agricultural skill that 
I health and productiveness are at the same time promoted by its 
application! Can we doubt that the benevolent Au^or of all things 
hath placed before us this consequence as a stimulus to the application 
of othi.r knowledge, in order to produce further improvements. 

It has also been supposed that lime, by swelling and bursting with 
the heat generated by the absorption of moisture, breaks the tenacity 
of the soil by the fermentation, and renders the land more mellow. 
But the fermentation of any substance laid in the soil as a mannre is 
veiy questionable; that such results happen when they are laid in a 
moss and enjoy the necessary agents is well known; but the case is 
wholly changed when the ingredients arc separated and covered in the 
soU- Lime is hurtful when mixed with iarm'yard dung by expelling 
ammonta, or when brought in contact in a caustic state with unre¬ 
duced vegetable matters; it corrodes the substances, and tends to 
render the extractive matters insoluble ; and it always to a certain 
extent diminishes the effects of animal manures by*prodacing new 
combinations and arrangements. It converts unreduced organic 
matter into a mucus or mucilage, which quickly decomposes, unas¬ 
sisted ; and though the lime does not afford direct nutriment to plants, 
it converts other substances into a state suitable for that purpose. 
The improvements effected on the coarse and sour herbage of moors 
and rough pasturfls by lime have been attributed to this property; 
but the quantity applied on the surface must be very great On days 
it reduces the adhesive properties by oombining with other iugredients, | 
and hence it acts as an alterative; but the application must be liberal, 
and the land well prepared for mmng. On sands it is thought to 
have a mechanical operation, and to give a conaistency to the soil by 
oombining with the finer partides, and attract moisture from the 
atmosphere... A cooling effect has accordingly been ascribed to 
on hot buMsIng sands; but with some sands it will combine and form 
a mortar, and it may be proper in such oases to mix the lime with 
earths or day. Our knowledge and speculations have led to the 
general condusioi), that lime acta both as an alterative and a stimu- 
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lant ia rousing the dormant qualities of soils, sioulda, and manures, 
and in changing substances into forms more fayounible to vegetable 
life. The meohanical agency asoribed to it consists in rendering the 
texture of lands more open, porous, and friable, by mixing with the 
constituents of the soil. 

A most erroneous opinion is very generally ontortained, and has 
been very confidently promulgated both by practical^and acientifio 
men, that a kind of limestone that contains a portion of magnesia, is 
very hurtful to vegetation, unless it be applied in a mild state and in 
very small quantities. sThis limestone contains about twenty per 
cent, of the carbonate of magnesia, and forms in many places rooks of 
P'cat height and extent. It is often called Dolomite," from the 
Ficnch geologist Dolomicu, who found it in Mount St. Oothard and 
among the ruins of Home. A sample from Yorkshire contains:— 

I.{me .... 29-5 Carbonic odd . . 47*2 

Magnesia . . . 20*3 Alumina and iron . 0*3 

... . . ^'2 

From Building BKll, near Sundorland;— 

Carbonate of lime . . 5G*S0 Carbonate of iron , 0*38 

„ magnesia . 40*84 Insoluble matter . 2*00 

Magnesian limestone abounds in many parts of England, ai^d in 
Ticiccstershire it forms the curious isolated rock of Breodon, on the 
flat top of which is placed the parish church, surrounded by cultivated \ 
fields. It abounds in Ireland and in many places in England, and tlm 
analysis of it, as of other substances, varies in different places and 
from different experimenters. One more analysis may suffice:— 

Carbonate of lime . . . 68* Carbonate of Iron . . .1* 

** of magnesia . . 25*5 Alumina . . . . *2* 

Water.2’ 

Magnesia, (so called from Magnesia in Asia Minor, where it 
was first discovered), is one of the nine primitive earths, smd also 
one of the alkaline earths, and exista naturally as a constituent of 
several rocks and minerals, to which it imparts the soapy feel, forms 
a part of the saline ingredients of sea water, and the sulphate Is an 
I active principle in the natural saline springs, which are the rasort 
j of invalids. It is obtained from the sul^mte, or Epsoiq salt, by dis« 
solving the salt in water, frenn which solution magnesia WiQ be 
precipitated by the application of potoss: it is the caldned 
which remains after the preparation of nitn^—a soft light powder 
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with yeiy little tasto, and destitute of smell. when dry, it leaves a 
bitter sensation on the tongue-^sp. gr. 2‘3 : tinges vegetable blues to 
green,-—docs not melt in the strongest heat: exposed to the air, it 
attracts a littlo moisture and carbonic acid very slowly, is not 
sensibly soluble in water, and has never been seen in a crystalixed 
form. It combines with the acids, and forms several salts. Recent 
discoveries have found it to be the oxide *of magnesium, one of the 
newly-discovered terrigenous metals, which, like silver, sinks rapidly 
in water, quickly absorbs oxygen, and is converted into magnesia. 
It is the most infusible of all the earths. dissolves in 1000 to 2000 
times its weight of water, and retains a little water and becomes a 
hydr)^). It has been foimd in a state of native hydrate, with 30 per 
cent, of water. Magnesia is composed of.— 


Magnesium 

60 — 

Oxygen 

. 40 

Native magnesia 

contains:— 



Magnesia 

. 47-1 , 

or 

. 68- 

Garlionlo acid 

. 51- 

or 

. 12- 

A trace uf iron 

• • 

Silica 

. l.w 

Loss 

1-6 . 

Sulphate of lime 

1-6 

Water 

« • 

• 

3- 

The stone found at Ferrybridge 

in Yorkshire, 

at Doncaster in 


Yorkshire, and at Breeden in Leicestershire, is most generally quoted 
as containing a very noxious quality, which was chemically examined, 
and the results detailed by the late Mr. Tennant of Cambridge. All 
the atones W'ero found to contain nearly the same component parts,— 
about three of lime and two of magnesia. The magnesian lime in a 
certain time imbibed only 4 2-100th parts of fixed air, while common 
lime had imbibed four-fifths of its quantity: and to this non-absorption, 
and the consequent remaining of tlie magnesian lime for a longer 
time in a state of causticity, the noxious quality has been attributed. 

In all matters that arc purely philosophical, minute accuracy is 
not only very desirable, but absolutely necessary; but, in practical 
arts, such as agriculture, it is wholly imattaiuable. The circumstance 
of the experiments being made inoups and pots, and in a room warmed 
by fire, is nearly suificient, of itself, to nullify the whole process: 
for no certainty or probability existed of the soil and lime coming in 
contact, in tlie same state and quantity, as in the cases mentioned : 
and ludess experiments, from whidi axe to be deduced practical appli¬ 
cations, be made under the same circumstances and in a tangible form, 
they can only be regarded as facts in that particular state, time, and 
place but i^oxding no. safe grounds for the expeetation of similar 
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results, when exposed to agencies which exerted no influence on the 
first determination. Lime may be taken from the kiln in the hottest 
state, and powdered by the application of water, and iu^cdiately laid 
on land, and ploughed in and mixed, and crops sown; wd, except in 
the single case of tuniips in a dry season, before or after sowing, not 
only no damage ensues, but very great and beneficial results follow 
the application. In that case, the lime is in a state as caustic os can 
be found, —and tbe mode of using it is the most economical and most 
approved. Trodigious quantities of magnesian lirne aro burnt at 
Sunderland, and carriod^o great distances coastwise both north and 
south, and no comjdaints were over heard against the use of it, and it 
is applied in very largo quantities. It is even hard, or rather impos¬ 
sible, to eonccive bow thirty, or sixty bushels of lime,—the quantity 
said to bo hurtful,—can prove injurious to an acre of land, when 
spread regularly over it, and so much divided in partiede and in 
quantity; or how that quantity of any substance that is known to bo 
the most hurtful to vegetable life can efiTect any damage when spread 
over so much space, and mixed u'ith the soil, and so much separated 
and divided. It might much more readily arise from iinpropor 
management or unctpial distribution. 

Having been personally engaged in the cultivation of lands in the 
neighbourhood of Breedon rock, in Lcieestcrshire, T had occasion to 
use considerable quantities of lime, and consequently had a fair oppor¬ 
tunity of proving the quality of tlmt rock for agricultural purpostjs. 
The lime was brought forward in shells hot from the kiln as usual, 
and laid in a long heap on the headland, turned over and powdered by 
the application of water, and laid immediately on tbe land at the rate 
of two hundred bushels on on acre, and harrowed in as ap]>!ied. The 
lime ran from the carts like quicksilver, and was certainly as cau.stic 
as it could be obtained. The land was immediately drilled, farm-yard 
dung applic'l, and planted with potatoes, beet, and turnips, in their 
respective seasons. On one field a double allowance, or four hundred 
bushels an acre, were applied as an experiment, to test the noxious 
quality of the lime. In every case the application was attended with 
the very best success, and, for several years, the green and culmiferous 
crops were excellent, and on the ground where the double allowance 
was applied, the crops of wheat and of hay showed a great superiority, 
which was very visible at a considerable distance. Here was no 
damage from magnesian lime, hut very great benefit,—yet the 
results convinced few persons, for the current of prejudice ran 
strong. Many b& qualities have been ascribed to magnesian lime, 
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aa Villing vegetation and promoting the growth of couch and other 
weeds. Manures of any kind will stimulate the growth of weeds as 
well as of cultivate^ i>lants, but it is the business of the farmer to have 
few or no wofdH on the land to extract the nutriment he has provided 
for tlie increase and maturation of the crops. For, in farming, as in 
gardening, nothing should grow on land except what is sown : and, 
though that degree of cultivation may never be attained, aa there may 
ever bo a wide didcrcnce between possible and ideal excellence, yet 
the nearer we can approach to it the nearer we approach to perfection. 

Lime, both in a hot and effete state, has been applied on grass 
lands, and in some places witli very good effect; but, as a mode of 
genc^ral application, it is not to be rccommonded. Like other sub- j 
stances that arc applied as manures, it banishes the coarser herbage, i 
and a finer siu’ceeds; and it is stated by experienced agriculturists 
that clover follows the application of lime on grass lands where none 
had been observed before. On wot lands, however, in high latitudes, 
and in humid climates, the effects are very uncertain. A very econo¬ 
mical and beneficial use of it has been found in mixing it with earths, 
in quantities of each substance, generally known by the name of 
composts. Groat quantities of very valuable manure may bo got by 
this mctliod; for clays, sands, and bartlis of all sorts, which may be 
got fiom tho road sides, and old fences and ditches, and other similar 
mutters, are all available for this purpose. The materials will be in 
a very rough form, and the lime must be mixed with the heap of 
earth m the very hottest state, in order that it may break the texture, 
and rt'duco the particles of the coherent mass by the bursting and 
crumbling which will take place, by reason of the generation and 
evolution of heat and the absorption of moisture. The heap must be 
repeatedly turned over, and tlic lumps broken as small as possible; 
and in order the more fully to promote this purpose, a second appli- 
eutlun of lime may be necessary, if it be seen that the first has not 
sufiiuiently pervaded and crumbled the mass. Fineness of pulveriza¬ 
tion is indispensable, and to promote that purpose an ample dose of 
lime is absolutely necessary, with frequent and careful turnings of 
the heap. If tho substances bo of a loamy and a vegetable nature, and 
contain any organic matter in a comminuted state, no powerfid solvent 
is required. Lime may be applied in a small qiuintity, or in a mixed 
state, so as not to destroy or dissipate the vegetable matter; or the 
heap may bo dissolved or decomposed by turning and exposure, and 
the limo may be mixed immediately, or a short time before the appli¬ 
cation to tho land, with the view of stimulating *br quickening the 
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vegetable matter. But if the materials be of a clayey and harsh 
nature, and lie in a very rough and unbroken state, a very large 
allowance of the hottest lime must be used, in order to overcome the 
tenacity and prevent the future adhesion, and also to niter the nature 
and character of the mixture. Great neglect yet prevails in collecting 
and preparing these composts, an unprofitable parsimony in not allow¬ 
ing a sufficient quantity of hmc, and much ucghgence ifi turning over 
aiid reducing the heaps to a sufficient fineness of mixture. Tw’o 
bushels of lime to a cubic yard of earlb has been mentioned as a 
suitable qiuintity fur miaing together ; but no certain rule can be laid 
dow'n in such variations of different qualities. When the heaps have 
been reduced and mixed as mucli as can lx; effected, the compot^ may 
be laid on grass land in the early spring, at tliu rate of about foity I 
loads an aero; and when dried by exposure, the bush-harrow inust | 
be applied to break tho clods, and followed by a heavy roll, which 
squeezes every clod, and Jt'vels tho irregularities, llenefits are sup¬ 
posed to bo derived by barrowing mossy swards, before laying on tho 
composts, w'^ith instruments provided with square and scimitar tinea 
fixed altiTuately, and by tearing the mosses and making ruts in llie 
land, to facilitate the mixing of the manure in the soil. Such I'cme- 
dies are very' superficial, when grass lands liavo got into that mossy 
state; tlie only effectual euro is to break it up and impruve it by 
means of manure and tillage, and relay it with fresh grass seeds, (hi 
hay lands, ilio crops are much benefited by good composts; and oj. ! 
foggy pastures, tho quantity and quality of the grass may be very | 
much improved by a liberal application of well prepared eomjiosts, 
and by subsequent depasturing by shee]). Composts aro equally 
useful on fallows, and arc more certain in effect on ail inferior lands 
of any description, than an application of lime singly in any aommon 
quantity. 

It has been proposed to lay lime on faUuw's, and on lands plougb(^d 
from grass for crops, by making heaps of alternate layers of hot lime 
in shells, and the clods and lumps of rough fallows, and also with Uie 
farrow slices of grass layers, ploughed lightly for the purpose of being 
80 reduced. The heaps should be raised to a convenient size to be 
watered from a cart, and in the dissolving of the shells the earth will 
be pulverized and blended with tho lime; the pulvcnilent mass will 
be spread on the stuface, and incorporated with the soU in fallow;— 
or in the case of burning the grassy sward, the land will be ploughed 
for crop. This process will be very effectual in reducing stubborn 
fallows that ver^ often defy the efforts of labour, and will odd both 
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lime and aahoB to tbe soil; but the land must be nought to a certain 
degree before it can be accomplished, and the labour required may 
be considerable. In certain cases, it will constitute a mode of most 
valuable improvement. On grassy swards, the dissipation of the 
vegetable matter by the fire will be urged in objection; but the eifects 
of the fire can be moderated. No flame or violent burning will arise 
from the moist sinothoiing effects of lime being slaked; and as a pre¬ 
paration fur oats, and more especially for wheat, either on a summer 
fallow or on a grass sward, it might prove very beneficial. For tbe 
latter crop, the later season would afford a batter chance of the work 
being properly executed. Little notice has ever been taken of this 
mode,of applying lime, and of preparing land for cr«»ps ; but on all 
rough fallows of any denomination, no doubt can exist of the profit¬ 
able utility of the method, both in providing manure for the land and 
in reducing the texture. And where occasion suited, it might bo 
advantageously employed in preparing gi*ass awards of the poorer sorts 
for grain crops; and the turfs on land prepared for burning might be 
scorched or torrefied with lime-shells, in places where the practice 
could ho adopted from the price and convenience of the lime. The 
eftucls of lime mixed with the ashes from x^A^ing and burning have 
not been satisfuctortly ascertained; but, probably, a combination of 
diflbrent efficacy would be produced by tbe combustion and more inti- 
male mixture of the substances. On this point, no trials of sufficient 
authority have been recorded j where lime abounds, the burning or 
scorching of the tmfs would go on in damp weather, which is often 
very baffling in wet seasons by the common mode or process. In 
Germany, the lime is laid in long narrow heaps on poor lands, when 
the soil is laid on it as it is slaked, and impreguated with the vapours 
arising from the lime, and w'ithout being mixed with it. The earth 
is then separated from the lime, and found to contain very enriching 
properties, and produces a most luxuriant vegetation in all plants that 
ore exposed to its influence. 

N 0 xiosition in pi actical agriculture is now more universally ac¬ 
knowledged, than that the existence in the soil of animal and vege¬ 
table matters forms the character of the land in point of barrenness 
and fertility; and our experience in the use of lime also shows that 
the effects of it are greater or less, as the quantity of these matters 
is abundant oi wanting. In the case of old arable lands, tbe matters 
ore often exhausted by a too constant repetition of the culmiferous 
crops, and must bo again supplied and restored to the land in the 
shape of dung, to fit the soil for the action of the lilne. The great 
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value of fresh vegetable turf has been long acknowledged and acted 
upon by the turnip farmers in the northern parts of the kingdom, 
where the sucoess of all crops, especially that of the turnip crop, is 
ascribed to the benefits derived from the decaying remains of the 
vegetable turf produced by the rotation of alternate cropping and 
pasturing. This fact was particularly observed and j»intt?d out in 
the Survey of Northumberland, more than fifty years ago, by Messrs. 
Bailey and Colley, two of tlie most enlightened cultivators that 
Britain has ever produced, where it is stated, that “ the turnip crop 
seldom succeeded unlcstf the seed hod the freshness of a loa clod to 
vegetite it." All practical men agree in the advantages to be derived 
from this vegetable freshness, and, this being the case, it scomR a very 
natural inference to expect that means would bo used to produce it 
for the benefit of the subsequent crops. But, over the greater part of 
Britain, the practice is the very reverse; for a part of every farm is 
used as arable land, and ploughed and cropped in constant siiocession, 
and the organic remains are thus completely dissipated. The other 
part is k(‘pt in old grass turf, where the herbage is generally in a state 
of constant decay from an excess or want of water, and no opj>ortu- 
nity is afforded of giving to or deriving fiom the land, the advantages 
of cultivation and of a change of plants. Tf we admit the tlicory of 
noxious fec.al exudation, it must be pernicious to have lands constantly 
producing the same plants; but the great advantages derived from n 
fresh vegetable turf for the use of the subsequent crops, rests on no < 
unconfirmed theory; and, after the profitable cxpericneo of three- 
fourths of a century, the system needs not at this day any reasoning 
to support it 

Thus, by one part of oui^ practice, we dissipate, by means of too 
constant ploughing and cropping, every vestige of vegetable rfemains, 
and that in opposition to an established fact, and even of positive (um- 
viction; ard, by the other part, we accumulate a vegetable turf, and 
lock it up and render it useless by means of prohibitions and restric¬ 
tions for the purpose of future development In the former ease, the 
land is unable to derive the benefit of manures and of lime, iWim the 
want of reciprocal affinity,—^whence arise many of the failures of 
lime; in the latter case, the land lies, in many instances, a lasting 
monument of ignorance and }»rejudice, without profit and without 
utility. No manure yet known can effoctually supply tile place of the 
vegetable turf and freshness, especially on inferior soils, and in inland 
aituations where manures are scarce; on good lands and where 
manures are mof^ plentiful, the use of it may be supplied in a greater 
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dogroc; but no application yre can make will, in so short a time, 
reduce manures to the same comminuted and finely blended state, so 
favourable to the action of fertilizing substances and to the growth 
of plants. On this point of most vital importance, science aud i>rac- 
tice arc most fully agreed. 

fn the preparation of gas for the purpose of illumination, a quan¬ 
tity of lime is used to purify the coal gas of a part of the sulphuretted 
hydrtjgen, with which the lime combines, and becomes a sulphurot or 
a Jiydro-sulphuret of lime. It is very soluble in water, and bus the 
stnoll of sulphuretted hydrogen, with a bitter* pungent taste. On ex¬ 
posure it is reckoned to become a sulphate of lime, by ab.sfrbing 
oxygen and parting with the hydrogen. The conversion into gypsum 
will bo no recommendation in the present opinion of that substance. 

It sells at Ts. fid. per chaldron at the gas works, and may be applied 
by its«!lf or mixed in a compost, wlien, in addition to the usual oli'erta 
of lime, it may exert an intliienco on noxious insects from the pos.^ea- 
sion of the gaseous matter. The limited quantity will render it a 
manure of secondary importance. 

We have enlarged on the u.se of lime, but the great importance oi u.> i 
subject must plead our excuse forgiving a few more general rernark.s. 

On tbo use of lime in a hot or in an effete state, optnion.s are 
divided, as equal benefits have been derived from both conditions, 
probably arising from peculiar circumst.anees in the application. Ifut 
the hot powdered state is in general to be prelVrred, as the lime is 
then in the most pulverulent and ininuto condition, and ready to 
enk'r into new combinations, and to convert into manures any suit¬ 
able substances it may find in the soil. It is an indispensable requi¬ 
site, end of the very last importance, ftiat wet soils bo thoroughly 
dried by draining before the lime is applied, and that it be used in 
diy weather aud in a dry season of the year. The application of lime 
in autumn is not to bo recommended, owing to the solubility of lime 
in water, and the want of the summer heat to develop the action of 
the lime on Uie substances in the soiL Caloric must be held as one 
chief spring of chemical affinity: it dilates bodies, separates the par¬ 
ticles, diminishes the attraction for each other, and proportionably 
augments the attraction of the particles of adjacent bodies, and conse- 
qiicutly produces combinations and facilitates reciprocal unions. The 
winter will chUl the operations, and at that time there is no growing 
crop to derive any present benefit. The preferable application is on 
fallows in spring or in summer, used expeditiously and blended with 
the soil in a finely reduced state, and on barley lancEs, and harrowed 
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in on the surface when the land is ploughed in the spring. The 
unmixed application of lime on grass lauds is not gooerally advan> 
tageous, though it has been attended with very beneficial cHbcits in 
many instances and on difieront soils. It is liable to be washed away 
by rains end hardened into particles, which sink to the Imttom of the 
furrow vrhen the land is ploughed for crop. A well prepared com¬ 
post, as above de.seribod, is much to be recomnicndod«t>n grass lands, 
I cither for the purpose of renovating the grass, or before being plouglu'd 
for grain crops: m the latter case, the <‘ompo«tM shouhl Ik* applied 
some time before ploughing, in order that the manure may raise a 
j Bward of grass, which will doctnnpose and afibrd nutriment b,> plants. 
I On this sward the future erttjis will d(*peud,—for, where there is 
j vegetable mattei, other ci-ops M ill follow. Lime increases the quaii- 
! Illy, and is also thought to add tn i!se quality ol the gram; the straw 
I 1- lu 'r,. reedj', linghl, and * !t v- .tnd tlu* giain is moi*e farinaceous, 
j iiDiiu tile liiuo leiivl i.;' I . The muoilago into stureh. iteing 

'lurtd to a i'uiij ]oivc Ulo hy e,aJcmalion, it requires the 

j .'.'Jij, if |jo,•.slide, -qua’iy e/cll wepared >v ith itvelf, for between a 
I ^fi’.."''y <d liTu ly bond'd oit i.t*-, there will hcjiroduceda nuinher 
I ol r'jemnjetii ai tioi.s and .sliii.iin . el tin' ddfi-ient parts that would 
i not happen in a .sn.allor quantity of iln'«o hulntanees in a more aggri- 
j g.ated and eohe.-:ive state. The <ii.tutity ot lime applied is almost 
j ever too small the evidences of natun- and of ail m favour of a mor:' 
j liberal allowmnec are ov<;rlooked, and much labour and time and raorit y 
I are mi.s-spcnt, in carrying from a distance a ‘‘ dustmg” of'Uine to a held 
of uiiwrought rough clay lauds, where the application has the sole clfect 
of gilding the clods with a w’hiter varnish than they before posscs.sed. 

liot lime must be very cautiously used in being brought into con¬ 
tact willi fresh and unreduced vegetable and animal suksliwiees; it 
may be applied at a more advanced stage of the decomposition in a 
moderate quantity, or in the usual quantity, hut in .'i mild state. 
Clayey substances, tanner’s bark, and all strong fibrous materials, and 
similar bodies, will require a powerful solvent, and lime may be, usefl 
in the hottest state, in order to break the tcxtiu’c, and change the 
composition ; but with decomposing matter in a more reduced state, it 
will corrode and dissipate the organic elements, and consequently may 
be used sparingly, or in a mild state, before the application to the 
land. Lime in mixture with farm-yard dung is seldopi used, as it is 
generally reckoned hurtful, and the only extensive use of it in mixing 
with other substances, is with the earths, the earthy aggregates and 
I compounds. The effects of lime, and of all otber manures, are in a 
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direct ratio with the quality of the noil itself; and though there will 
be exceptions to this rule in the case of lands fresh with vegetable 
matters, yet experience teaches us, that the effects are much greater, 
and more certain, on deep clays and loams, than on the poorer sands 
and clays of any denomination. Lands that have been long under 
tillage, and consequently exhausted of organic remains, should be 
brought into a'propcr state for the action of lime, by a liberal appli¬ 
cation of putrescent mamires, and by a judicious and enriching course 
of cultivation. The farmer who w'ould advance safely and prosper¬ 
ously in his bvisinoss, must study the proccsst!^- of nature in fertilizing 
the earth. No substance yet known to us, will supply the want of 
animal and vegetable matters, and if they be wanting in the soil, they 
must bo supplied in the shape t)f dung, and by an improving course of 
cultivation, if wo wish lime to he profitably applied. The fanner 
wlio does not know liow to improve by such methods which sire in his 
l>owcr, is ignorant of the first principles of his business, and is only 
capable of inipovcrisliing his farm and ruining liimself. On good clay 
lands and on deep loams, the allownncn of lime should be very liberal, 
and on poorer soils the farmer must consitler if he has prepared the 
lauds for the action of the lime, by draining, in the first place, if 
wanted, and by thorough working and fallowing, and by a continued 
application of putrescent substances—and if he has improved the 
quality of the land and retained these substances in the sod by judi- 
ciou.s cultivation. 

A new method of preparing limn for land, consists in breaking the 
crude limestone into very small pieces, wdiich arc thereby easier and 
more uniformly burnt, and carrying the hot shells from the kiln, and 
spreading thorn on the land, where they burst and dissolve, and are 
mixed in the soil by tlio subsequent plougbings and harrowings. 
Benefit is euppoaod to be given to the land, by the moist heat and 
damp exhalations evolved during the dissolution of the lime sheila. 
This method of using lime monts the attention of the farmers. 

SECTION Vni. — Chaxk — Orpsuii— Mud — Soot— Blbachgba' 
Asurs—Soap-boilers* Waste—Coal Ashes—Coal Tar—Salt 
—Nitre. 

Chalk is a calcareous earth, and the most recent formation of the 
enrhonate of liipe. It is divided into chalk marl, hard chalk, and soft 
chalk, and rests on the third sandstone formation. The first species 
is not very abundant, but it occurs in Oxfordshire, Kent, and Sussex. 
The second, or indurated chalk, forms the stupendous' cli& of Dover 
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and Flamborongh Head, and oocun in some places in Ireland. It is 
harder than the upper formation, and ia frequently of a red brick 
colour, and contains a fear flints and petrifactions. Soft, or upper 
chalk, which is the substance commonly usod, and along with the 
hard chalk occurs stratified, sometimes horizontal, |>erpondicular, or 
with an inclination of the strata meeting each other, and the fonuer 
often resting on tho 'vertical. Iron pyrites is the onl]pmineral found 
in tho chalk formation, and that very sparingly. 

This mineral is very rare in Scotland, but abundant in large tracts 
of country in tho soutl^ of iilngland, and in tho north of FraniM>, as 
well as in the northern countries of Denmark and Poland, and in some 
parts of Russia. In England, chalk is often found of sufficient hard¬ 
ness to bo used as building .stone; it also endures lire well, and is used 
for grates and chiqineys. Recent examinations of chalk by microsco¬ 
pical observation have led to the conclusion that it is composed of 
animalcules, varying in size from l-24th to l-2H8th pail of a line. 
A cubic inch contains upwards of a million of them, and condcquoutly 
a pound weight of chalk will contain above 10,000,000 of these 
animalcules. It will be a most curious fact, if fully confirmed, that 
animals invisible to the eye, and yet possessing all the functions of 
vitality and perfect organization, should be able, in the course of cen¬ 
turies, to exert an important infiucncc in modifying the crust of the 
earth, and to impose the present character by forming mountaina and 
changing the face of continents, and also to give a direction to the 
labour and industry of man. Masses of many hundred feet in thick¬ 
ness, thus singularly composed of animalculm, constiiuto one of tho 
moat stalking discoveries of modem science, and the flints imbedded 
in the chalk arc supposed to bo similarly composed, and to have l>cen 
onco alive. The vast beds of the oolite formation, which, yields tho 
Portland, Bath, and other free-stones, are similarly constituted, and by 
aiTordiug materials for the hammer of the mason, and the chisel of 
the artist, exhibit the phenomena, that we are actually building our 
palaces and temples with the skeletons of creatures which have 
existed in the primeval eras of our earth, and which, after having 
ftilfiUcd the functions of life have been destined by tho Creator to 
furnish materials for the solid strata of the earth, and to contribute 
to the comforts and enjoyments of the human race. Chalk contains:— 
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Chalk is ooa verted to several uses: it is used in a rough state, and 
cut and polished for building stones; it is burnt into lime and used 
os mortar, and also in polishing glass and metals; for whitening 
plasters, and in the construction of moulds for casta. It is used in 
mixing vegetable colour.% and with the white of eggs forms a fine 
ooment. It is adapted for iiltering'Stoncs, and in a refined state is 
used as a remedy to correct the state of morbid acidity fti tiie stomach. 

It abitorbs five tunes its weight of water. 

Hard chalk is burned in kilns and lailcincd for the powdei', in the 
same way as limestone, when it loses about foar-tenths of its wtdght; 
and some of the most eminent engineers and architects have reckoned j 
it fulljf' equal to limestone for mortar, though the general opinion of j 
fanners and builders suppose it to be of a weaker nature, and to | 
require tbe apjdication of a greater (luautity. Ibil in several places 
(ihulk lime is pn-ferred, tJiough gtxtd limestone alwunds in the vicinity. 

In the southern counties of England, where chalk chiefly abounds, it 
is burnt in flanio-kihia, by means of faggot.s or the rofnee of the cut¬ 
tings of woods and hedges, and the quantity of 1000 faggot.s is allowed 
to burn a kiln of 600 to 700 bushels of lime. Where fuel is abundant, 
tbe common limestone kilns arc u.sud, and the calcined roatcriolB are 
in every way treated os lime in the application to the land. 

'J'he soft chalk, wlxieh is dug from pits and laid on the land iu a ! 
ruw^ state, is of a much softer and more friable nature, and is exposed 
for a time to the action of the. atmosphere, in order to reduce it to a 
state sufl’iciently tine to bo incorporated with the soil. 'I'he most 
approved mode of application recommends the laying of the chalk in 
small heaps, from the carts, on a summer fallow, or on a clover ley, 
or a stubble intended to be sown with wheat. It should bo dug from 
the pits iu autumn, and laid at once on the land intended to bo drc'ssed 
with it; the rains and frosts will be useful in pulverizing it, and what 
is left, unreduced must be broken by means of axes and hammers. 
Some considerable attention is required in getting chalk properly pul* 
verlzed: the fat unctuous kinds soon crumble ou exposure to the air, 
but the hanlcr sorts require trituration or a long exposure. Chalk is 
often found by opening pits in the fields, and is carted over the land 
as it is dug, but very few situations admit this mode of application ; 
and ou clays and sands, where it has proved most eminently useful, 
chalk must be tarried from the neighbouring pits, or from pits opened 
in some convenient place. The quantity allowed to an acre, like 
many similar applications, varies much according to local cirenm- 
8 taace8"-"the state of the roads, the cost of the article,*the state of the 
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land, and the fancy of the furmer. Koports state 100 to 1000 biiahola, 
and a medium may be taken at forty or fifty cart-loada, or from eight 
to fifteen loads of a wagon. The expense of carrying and applying 
any raw or crude material over prevents its extensive application, fur 
a long land carriage of a heavy article is wholly beyond the reach of 
agiiculture. 

I’owderedfthalks, like limes, reduce the texture of adhesive soils, 
render them more opon, porous and friable, mixing with the par¬ 
ticles of the soil, and preventing the future cohesion. But this 
effort supposes a sisjte of the land soniewhut or nearly approxi¬ 
mating to the state of the chalk itself, or Uie finer body can 
nt‘vcT got mixed with the more massive, so os to prodi\pe the 
results expected from tho affinity of combination. In order to 
pro«luce this change in the soil, and Uiat it may lie eiTectual and por- 
miinent, there will be rerpiirod a large quantity of the acting sub- 
Ktonce that is applied, and a suitable preparation of the soil, as well 
ns of the sutwtance itself, in order to promote tho reciprocal action. 
On strong clayey lands, and on clayey loams, chalk has prodvtced 
very great eftccts, not only on the immediate crops, but lasting for a 
number of years, rendering the soil looser niid easier of tillage, and 
more favourable to the action of f>ther manures. Contrary opinions 
have been expressed, as may be expectt*d on such points, from a dif¬ 
ference oi circumstances. Chalk is said to lie an enemy to good grass, 
and to destroy white clover on lands where it grew before, a state¬ 
ment so contrary to the generally received notions of tho action of 
all calcareous substances, that, tliough it may lie said wo must not 
argue agiiinst experience, yet the partiality of the experiments, and 
an opinion perhaps hastily formed, without duly weighing tho jpeeuliar 
I circumstances of the application, may be allowed to extenuate the force 
i of tho evidence. On wet, sour lands, chalks have been observod to 
’ banish acidity, by the disappearance of ruslies, sorrel, mo^a, and other 
I coarse plants that grow on such soils; but if the wetness and sour- 
J ness ho very powerful, it will require draining to effect a lasting cure, 
though in cases of less prevalence, an application of chalk may do 
much in removing the evil. On all dry soils of a lighter description, 
gauds, loams, gravels, and even liglit chalky lands, very great im> 
provements have been cfiected by large applications of chalk, tho 
effiicts of which have not ceased with a few crops, bu4 have operated, 
as all calcareous substances do, in imparting properties to the land 
that it did not before possess, and at the same time increasing the 
quantity of ev^ry crop of the produce. On hot burning sandy lands, 
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an application of chalk i>» very beneficial in retaining moisture, and 
by that means correcting the too porous and friable quality of the 
laud. Pou'dored chalk exerts a cooling influence from its strong 
affinity for water, from presenting a more extended surface to the 
air and to the particles of the soil al>sorbing moisture frt»m the atmos¬ 
phere, and retaining and giving it out regularly and unifomily to 
the rt>ots of th^ vegetable crops. (In sour pastures, ai^application of 
chalk has the usual effoet of diminishing the quantity of the coarser 
grasses, and bringing in their place white clover, and a finer and a 
sweeter herbage. Tho observations of the bet.t practical men always 
show the superiority of good composts of calcareous substances,—as 
chalk qud lime with oarlhs and moulds,—as supplying earthy and vege¬ 
table niatter.s to tho land, the wont of which coustitutes tho great 
d(*feet in all inferior lands. 

Orude chalk is a mild agent in its chcmituil character, and like 
uncalciuod lime, possesses none of tho destructive solvent qualities of 
that body after it has been subjected to the action of fire. It ia said 
to promote putrefaction, and an opinion prevails that the effects arc 
wanting on calcareous soils, and that the benefits are propoitioned to 
the absence or prcseuco of those substances in the land. Sands are 
also said to have been hurt by frequent chalking, and by applying 
beyond a certain quantity. Thi.s result is also the supposed effect of 
frequent liming, aud boUi cases may bo reckoned equally doubtful. 
Tho chemical action of chalk lies in absorbing moisture, and by 
ottracting acids to hasten the putrefaction of vegetables; the mechani¬ 
cal effect is produced by its mixing with clays and converting them 
by a proper pulverization into a species of marl, by entering into the 
compositiou of tho land, su os to prevent the stubborn hardness in 
summer, and the wet adhesiveness in winter. The use of chalk is a 
very ancient oustom, for Pliny has related that the ancient Britons 
used it, and found very great benefit from it in fertilizing the land. Tho 
fat, unctuous, earthy kinds arc most suitable for use in tlie raw or 
crude state, and the hard, dry, and firm kinds arc the best adapted for 
burning into lime. 

Tho eifects of manures of all sorts depend much on the quality of 
the land to which they are applied, and also to the state of prepara¬ 
tion of the soil at the time when the substances come in contact witii 
each other. Finely reduced and pulverized bodies cannot mix with 
those of a grosser form,—mass^ clods, and lumps, either of homoge¬ 
neous or heterogeneous substances will lie together and remain in the 
original state of cohesitm or aggregation, bat no affinhy of compost* 
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tion takes place at sensible distances, and consequently no results 
follow from the combined influences of the bodies in union. The oon> 
tact of a puWerised substance with a mass or gross formation cannot 
produce the effects of combination, the finer particles of the former 
touch only the external surface of the latter, the interior parts remain¬ 
ing unaffected and unavailable for tlio pui'i>osus and effects of altera¬ 
tion. lienee, the necessity of roduciug such substances and the land 
itself to as fine a state as possible, lumps of chalk may be laid on 
fine soils and mixed by means of ploughing, without being pulverised, 
rolling will press them into the land without breaking them ; but the 
intended purpose will be defeated, unless the chalk bo ultimately 
blended and mingled with the soil at the first application. In all 
cases, therefore, (;halk must be finely reduced; on stiff clayk and 
loams the allowance must be liberal, on thin, poor soils of all denomi¬ 
nations, a compost of pulverixed chalk, with earths and moulds, is a 
surer application than chalk done; the land must be kept in constant 
{possession of dccoin{>osing animal and ycgetable substances, by tho 
frequent apjilication of puUcsccnt manures, and by a judicious and 
ameliorating system of cropping, in order that tho calcareous sub¬ 
stances may have the means of active union presented to them; and 
land so managed with any of our known manures, will not ollcn dis- 
ajipoint the expectations of the farmer. 

(Jypscm is a calcareous formation, or limf‘stonc in combination 
with sulphuric acid, and abounds in the flmtz rocks, though rarely 
found in the primitive or tiansition class. Tho beds rest on tho lime* 
stones, plastic clays, and sands, in some places 60 foot thick, irregularly 
prismatical, granular, foliated; contains fluoride of calcium and smaU 
bones of quadrupeds, and some fresh-water shells, being often inter' 
mixed with, and passing into, the rock of limestone on which It rests. 
Common gypsum contains six sub-species, some of which are transparent 
os glass, Bud used in stucco, and otlicrs take a good polish and are cut 
into crosses, necklaces, statues, columns, vases, and plates. Tho kind 
of gypsum called plaster of Paris is composed of gypsum and carbo¬ 
nate of lime, in the proportion of 83 to 17, or;— 

T .liihfl ....... 32 

Sulphuric acid ...... 46 

Water ..... . . 22 

The Greek writers inform ua that tiie ancients used gypsum to 
clarify their new wines by throwing it into the liquor, and then 
pouring it out |fteT remaining at rest for some time. Tho wine 
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acquired a sharpnesa which it afterwards lost, hut the good efTocto 
were otherwise lasting. The custom is not yet wholly disused, though 
expressly forbidden in many countries. But it has been doubted if 
our modorii gypsum was that of the ancients; we know that they 
burnt their gypsum and east images of it, but what substance they 
meant by that name, our commentators have not lieen able to deter¬ 
mine. • 

(^>mmon gypsum is found in greiit quantities in the counties of 
Derby, Notts, Leicester, Gloucester, York, and Stafford, and also in 
France ; the Derby gypsum is of gi-eat variety, and has not yet been 
aecuratc'ly deserilicd by any competent geologist. The colour is 
commonly grey, red, and white, seldom brown, yellow, or black, 
occuts inaHsivc and disseniinutcd, also in granular and prismatic con¬ 
cretions, 8ometime.s crystallized in small conical lenses, with a rough 
surface, pearly, and passes from shining to glimmering, cleaves like 
selenite, fragments blunt, edges translucent, sectilc, and easily fran¬ 
gible ; contains :— 


Ijimc 

• 

• 

• 


32 

or 32-2 

Hulphtiric acid 

• 

• 

• 


30 

“ 45-8 

Water 


a 


, 

38 

<• 22- 


Gyp-sum dissolves in water with nearly 500 times its owti weight, 
and with a mean ternperutiire, and nearly equally in cold or warm 
water, and the solution produces a few crystalline grains, but no 
crystals, has little or no taste, and is not altered by exposure to tho 
air, docs not ottervosee with acids, nor is decomposed by any of them 
except tho sulphuric, and that solution is decomposed by water. 
When gypsum is heated it loses tlio water of crystallization, and is 
colled plaster; when mixed with the carbonate of lime, it form.s a 
very good cement, but with sand or clay, it is of a very inferior 
quality. 

After tlie water of crystallization has been expelled, gypsum 
becomes opaque, or falls into a white p>wdor, absorbs water very 
rapidly, and becomes hard. It is almost infusible without addition ; 
but selenite appears to undergo a partial vitrification when exposed to 
intense heat, and also to lose a great part of the sulphuric acid, as is 
evinced by tho penetrating smelL It fuses into a white glass, but 
soon falls into powder. When heated w’ith charcoal, gypsum is con¬ 
verted into au^buret of lime. Gypsum is more loose and friable than 
limestone, cfibrvesccs very slightly, cither crude or calcined; and 
does not cfiervesce or is decomposed by muriaUc acid, except it bo 
impure. Specific gravity, 1*872 to 2*811. 
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Powder stones are calcined in kilns, or heaps of the stones looself 
put together, with vaulted pipes or flues. The heat must bo moderate, 
to prevent extreme calcination, which would deprive the plaster of its 
quality of forming a solidness when mixed with a certain quantity of 
water. The water of crj'stallization will rise in a white vapour, 
which is soon dissolved in n dry atmosphere. The powder is pre¬ 
pared by pounding tlie calcined fragments by maebiner^^ or by hand, 
and then adding water in the neocssnry quantity to produce the 
plaster. The dust is said to bo very burtful to respiration. 

Tt would appear frorR the vrritinga of the ancients, that some sub¬ 
stance similar to gypsum was used as a manure; bat wo find no 
mention of it in modem times, till about the middle of the eighteenth 
century, when it was bnmght into notice by M. Mej'or, a Gorman 
clergyman, who made trial of it as a manure with much success. 
The flaming accounts that were publisb«^d of tlie prodigious effects of 
that substance as a fertilizer soon spread over Europe ; and in Ame¬ 
rica the use of it has been very extensive, iKsiug imported from Franco 
and carried inland to great distances, before it was discovered in a 
native state in different parts of the importing country. Too much 
benefit has ever been heltt out as certain of being rooIi/.CMl from similar 
discoveries and applieationa; how utility is affected by time and place, 
and limited by certain uncontrollable causes, is generally overlooked; 
and in most cases, a short time soon rtHluccs magnificent expectations 
to the standard of moderation and of the just hopcM* that are warraoted 
by sound experience. In tlie first place, the idea of raising and sup¬ 
porting fertility by moans of saline substances, is aufllciently contra¬ 
dicted both by science and practice; and in the second place, the 
action of these substances is influenced by causes to us unknown, and 
very probably uncontrollable. In America it has been used at the 
rate of two and three bushels an acre on wheat, when the cff»p was 
nearly doubled; on clovers the crop was trebled, and it was found, or 
probably ruthcr sTipposed, that six bushels were superior to fifty loads 
of farm-yard dung. These rc.sults issued from the sanguine press of 
the first introduction ; a more extensive and varied practice soon 
limited the benefits to particular crops, soils, and situations, and the 
most decisive trials made on different crops and soils, and in the 
quantities of one to twenty husliels on an acre, proved very unsatis¬ 
factory, and even conclusive against the use of gypwv*» under the 
circumstances of application. In that country, no difference is made 
between native and imported gypsum, as to quality. For henefiting 
clovers and grain crops, and for turnips, and similar plants, it has 
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been much rccominonded; but in all the trials, on any crops, the 
failures much overbalance the success. 

Gypsum is prepared by reducing it to powder by breaking it with 
sledge hammers, and by grinding it to a coarse meal; it is tlien sifti d, 
and yields about twenty-five bushels to a ton, according to purity, and 
the finer it is reduced, an equal quantity will have the more effw't. It 
costs at preseht £3 a ton. It is seldom calcined for manure, which 
can only reduce the weight by expelling the water, as the sulphuric 
acid is not evaporated by the strongest heat of the furnace. No diffe¬ 
rence has been perceived between the effects of raw and calcined 
gypsum on experiment; but the latter rapidly absorbs u-ater, and 
boconpes hard and forms a paste, and the only effect of calcination 
must be, to bring it into a finer state of powder, and render the 
carriage cheaper. The moat approved mode of application roeommends 
the sowing of it on clovera and young grasiws, and on all leguminous 
plants, in the quantity of one to six bushels, and to be strewed as 
evenly as possible on tlic plants, in warm weather in the spring 
months, when the plants are putting forth tlio broad leaves; and, if 
possible, soon after rain has fallen. If tlio roots of clover bo increased 
by the application, the succeeding ciop of wheat will be much 
advanced. The effects on turnips, and on culmifcrous plants, are even 
more doubtful than on gi-asscs, and no result has happened to warrant 
the conclusion that the effects would be quicker, greater, or more 
permanent, if the substance was ploughed into the land by drilling 
with the seed or by broadcast, and though the land be rank and fresh 
with animal and vegetable matters. Gypsum quickly combines with 
water, and forms a paste ; and to the circumstance of this paste 
retaining moisture, and preventing the scorching effects of heat and 
drought by sheltering the plants, the effects of the apidic^ation have 
boon attributed. To the attraction and retention of moisture, farmers 
continue to ascribe the benefits that have been derired, tliough the 
opinion is contrary to that science deduced from the chemical 
qualities of the subataneu. 

The futile idea that the failure of gypsum as a manure is owing to : 
the small quantity of it that is found in some soils, and that it should i 
be applied to ensure success on lands that do not contain it, has 
already been noticed; and equally fiitile is the notion tliat lands said 
to be tired of growing clover may be made to produce that plant by 
applications of gypsum, because the ashes of clover contain that sub¬ 
stance. The failures of clover crops, or, generally speaking, of any 
crops on lauds not constitutionally opposed to their growth, arises, not 
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from a want in the soil of one per cent of gypsum, or of any similar 
substance in that quantity, but from an injudicious and impoverishing 
system of managing the land, which excludes ample manuring at 
proper intervals, and the well-timed reotirrenco of the plants sown for 
crops. Lands tired of growing clovers, or wholly I’cjecting plants 
tlmt arc not physically inappropriate, will not he found whore /sunning 
is practised—lor the cropping of lands and farming are widely diiferciit 
terms. A continuation of the land in pasturo has bi*on found to ensure 
several crops of the clovers—a result that never could have been 
derived from any seioiiMlic inquiry. 

Agriculturists of experience agree in recommending the use of 
gypsum on dry rather tlian on wet lands, on sands, dry chalk, and 
loams, and even on ekys, if well drained, and in dry seasons, iiut if 
a substance on which Uio farmer bestows money and labour in 
preparing and applying it os a manure be liable to have its etfoets dis¬ 
pelled by a shower of rain, or by a gust of W'ind, ns is very generally 
acknowledged to hapjicn in the case of gy]>suiii, it has little chance 
ever to attain a very prominent position in the number of useful and 
trusted fertilizers. But os the statements for and against the utility of 
gj’psum as a manure are pretty well halauced, the just and reasonable 
wnclusion is, that in places where the fossil abounds, or to which it can 
lie carried at a moderate expense, or where Uio farmer is in want of 
materials that are cheaper, and on which he can place more dependence, 
very eimsidcrable benefits may be derived from a judicious use of it. 

Muijf.—Mud is the sediment, slime, or uliginous matlrr found in 
the bottom of ponds, and of all stagnant waters, and is mostly oom|)Oscd 
of the earthy pai'tieles coUcctod by the water from the neighbouring 
grounds, and deposited m the hollow places where the waters congre¬ 
gate, and lose the power of further progress. I’hc composition of mud 
will, in every case, be regulated by the nature of the Bubstancos that 
come within the reach of the waters that flow into the pond or hollow 
place. lu the vicinity of woods, much vegetable matter w'ill be found 
in mud, near farmyards both dung and urine will be found in the 
ponds; w'bile in open situations, earths and sands will be the chief 
materials, washed down and carried along by the rains and currents, 
and leaves of trees and various collections of animal and vegetable 
matters will be added in many situations. Mud in any form is an 
excellent manure; the particles arc in a minute state of reduction, 
and are in the Attest possible form for being blendecf with the soil, 
becoming a part of it, and adding to its fertility. Mud, in a fresh 
state, may be lajd on fallows, or on grass lands, and much benefit will 
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be derived in all oases; but some prefer to dry and mix it with dung 
and ci!etc lime, and thus procure the benefits supposed to arise from 
mixing and reducing different substances into one mass. The dry 
state of mud is moat favourable for equal distribution. 

8i‘a-mud " is found attho mouths of rivers that admit the tide, 
and is usually deposited in bays and corners, whore the easy motion 
of the water allows it to settle. 

It has been found very beneficial on mossy grounds, and has been 
applied, unprepared, to fallows and grass lands with various effects. 
The quality is very various, the carriage heu^, and the cfiects rather 
uncertain. 

Soot. —Soot is condensed or embodied smoke, a dummy, earthy, 
volatile matter arising with the smoke, by the action of tiro on com¬ 
bustible bodies, and condensed on the sides of the chimney. It yields 
by distillation volatile alkali and an umpyrcumatic oil, and a quantity 
of fixed mutter, remaining at the bottom of the vessel. It eoutaiiis a 
black carbonaceous matter, with carbonated ammonia, and gives a 
Rtiong pungent smell, with the touch of quick lime; it afibrds a brown 
extractive mattei of a bitter taste, some ammuiiiacal salts, and an 
empyroumatio oil; but its great basis is diarcoal, capable of being 
rendered soluble by the action of oxygen and water. A slight portion of 
fibrous matter is volatilized by the fire, and again occurs in the soot. 

Soot has been long used as a tup-di-essiug on grass lauds, on all 
culmiferuus crops, and also on turnips, just after brairding, as a pre¬ 
ventive of the fly. The general season of application is in the mouths 
of March and April, and, if possible, during calm, mild, and sliuwcry 
weather. It has also been successfully used in autumn. The average 
quantity used on an aero may be stated at forty to fifty bushels. 
Soot, almost in every case, produces good effects, on weak clovers and 
on sickly w heats it will work a very great change in restoring the 
vigorous green healthy colour, and in causing much tillering from the 
roots. It also answers well on vetches. Boot is often used in a mixed 
state with water. 

A watery infadon of soot is eminently artiseptic, according to M. 
Braconnot, and may be used for preserving animal matters from decom¬ 
position. Its constituents are, by analysis of the above chemist:— 

1, Ulmin, like that produced | 3. Carbonate of lime, with 
artificially from sawdust tracesof carbonate ^ mog- 

and potash, . . . 30*30 I neeU.14*60 

3. AnimaliJHid matter soluble in 4. Water.12*5 

water, but insolubte in al- 5. Acetate of lime, , . 5*65 

oi^ol, .... 30*00 6 . Sulphate of ltm4, . . 3*00 
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7. 

Acetate of potub. 

• 

410 

11. Acetate of magnesia. 

OM 

8. 

Carbonaceous matter t 

dis- 


12. l^eouliar bitter principle, (aa- 



soluble in alkalies, . 


8-85 

bolinel, .... 

0*40 

9. Ferruginoas phosphate 

of 


18. Chloride of potaMium, 

030 


lime,. 

• 

1-50 

1 14. Acetate of ammonia. 

020 

10. 

Silica, 

« 

0-94 

i 14. Acetate of tron—a trace . 



Fow auhstancos are more certain in efTect as a manure than soot; 
but, aa may be readily concluded from ita nature and oamposition^ it 
laste only for one Hoaaon. 

Blkaoiibrs* AauBa.—Blcachcre' aabca and aoap are in acme mea* 
sure similar, being comj^osed of the rindisscilvcd parts of potash, kelp, 
and barilla, and the latter are chiefly fanned of lime used by the 
Boapmakors to neutvalizu the alkaline salts, or deprive them of their 
fixed air. Snap leys are alkaline salf-s and oil from a solution of soap 
in water, and should be carefully preseiTed to enrich eartliy composts. 
The Chinese preserve even the suds of the barber. I'lie, caustic qua¬ 
lity of all such substances is removed by mixing them in largo pro¬ 
portions of earth, and they may then be applied ou pastures and 
meadows, and on arable land, and liarrowod in with the seed. 

SoAe Boiu;rs’Wastf —Soap lioilcrs’ waste has been much re¬ 
commended, chiefly from the saline matter it contains, which is very 
minute, uiid its quality as a manure depends on which of the alkalies 
the soap tioilem may use, as kelp and barilla are more ofihctuul than 
common potash. It is said to contain; — 

C;irbonatc of Lime . . 57 j Aluraiiia, . . . C i 

Ma^esia, . . 11 I Silica, . . i 

This substance operates well aa a manure, and the safer mode of 
application rccommend.s the mixing it with four times the bulk of good 
earth, and to apply the compost to grass lands and young crops. The 
caustic quality requires correction by exposure, and mixing lyitli cool 
materials. 

Coal ashes. —Coal ashes have been long known as a valuable 
article in improving all siiflf tenacious soils, in opening the texture, 
and breaking the adhesiveness, and in a pulverized state, as an ex¬ 
cellent top-dressing for young grasses. They are chiefly composed of 
siliceous and aluminflus eartiis; they also contain carbon and hydro¬ 
gen, some iron, and much carbonic acid gas. They are used for top* 
dressing clovers and all young grasses, at a rate varying from fifty to 
two hundred bushels per acre, and the effects arc generally very great 
and certain. The calcareous matter they contain imparts the warm¬ 
ing and sweetening quality that is attached to aU residual substances 
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from combustion, and hence the use is much recommended on sour 
grass lands, and on soils that require the effects now mentioned. 

Cool dust, or the piilvcriscd particles of usal during the operations 
at the pits, hfis been found useful in some cases on stiff lands; but the 
bonefit must have arisen wholly from tho operation of the substance 
as an earthy ingredient, as the material used contains iu itself none of 
tlic olcmeiits^pf vegetation, nor does it possess the power of producing 
thorn by any ntiruulating or reciprueol action. Black peat dust is a 
substance of very similur effect, and has been sup[>osed to attract 
humidity, from containing iron and much hy\lrogen gas. In the we.st 
of Scotland, and probably olsewhcK, a mixture of coal ashes, night 
soil, and uUicr matters, is applied in c<jiisiderable quantities to raise 
tuniip and bean crops, and for dressing fallow lauds. 

Coxii Tau. —Coal tar, or gas tar, is got from the cools that jiro 
manufactured for gas, contains aiumuniacal substances that are 
reckoned very favourable to vegetation ; but it is much too strong in 
an unmixed state, and will di;.stroy all vegetation during tho first year 
of the application, and raise strong crops during the succeeding years, 
llenco it requires much mixing and an extreme diffusion tluxiugh 
eurtlis and mild lime that the adhesive clamminess of the tar may be 
completely destroyed and diffused tlirough the mass. The compost 
may then be applied to gl asses of all descriptious. 

SvLT, -Cummou salt is found as a rock in the new rod-saudatotic 
formation, and ultomatos Muth lime, clay, and saudatonc—colour 
usually yellow, grey, or nearly white—occurs massive and doiitifomi, 
and also iu straight aud curved fibrous eoruretiuuB in beds, vaiying 
from four to a huudred and thirty feet in thiekuess. When laid on 
humiiig coala, or exposed to tlie action of the blowpipe, it dccrepitaff's | 
briskly. Hock salt from Cheshire contaiua, in 1000 parts ;— j 

Chloride of aodioiu . . . 9S3’35 | Chloride of lOAgiiesiam . . 0-19 t 

Sulphate of lime . . 6 50 1 Chloride of culciuni . 0-06 

Insuluble matter . . .10-00 

60 parts of common salt contain :— 

Sodium . . 24 f Chloride ... 36 

The colour of salt arises from the presence of animalcules, whuh 
may be seen by placing the salt with a little water on the object-glass 
of a mic}iH>flCopc, when tho salt dissolves and leaves the animalcules 
remaining. < 

The difference in tho quality of salt from rock, or from sea-water 
by evaporation, which generally contains about three per cent, of that 
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sul>stancc, will be very little, arising e.biofly froni the modes of pre¬ 
paring it. Salt has a strong attraction for moisture : at a temptira- 
ture of 00°, 100 parts of water dissolve 37 ports of salt, which requires 
about three times its weight of water to dissolve it, and rather loss 
of boiling water; it is not nffet'ted by dry air, is very attractive of 
moisture, and, magnesia quickly renders it deliquescent. 

Salt may be applied as a manure, in a pure state, of mixed witli 
earths in compost, and with moss and lime. About sixteen bushels 
of pure salt may be laid on meadows and pastures, and composts at 
the rate of twenty load^ an acre. On culmiferoxis crops it may bo 
appUeil after the seed has boon sown and haiToweil; for greon crops it 
may be mixed with the soil b<*foro the seeds aro sown. The attrac¬ 
tion of moisture has formed a chief recommendation of salt, but cipc- 
fiance justifies the conclusion that the benefits will be best conveyed 
to the land in composts t)f earths and dungs. It has proved very 
l>cncficial, when sown on clay fallows during the process of working 
• the land, for the purpose of reducing the viscous and tenacious adhe¬ 
rence of the soil. Salt, is found in every animal and vegetable manure, 
and in many rocks, and cnnsequcntl)' must exist in soils tliat ore 
formed from them. 

Nitre. —Nitre, or saltpetre, is called the nitrate of potass in 
chemistry, or the fixed vegetable alkali in combination with the nitric 
acid, one of the most powerful suuds that is known, and constituted of 
nitrogen and oxygen in the proportions to each other of 40 oxygen 
and 14 of nitrogen. Saltpetre is found in thin entsts on the surface 
of thp soil, and sometimes covering rocks, as those of limestone and 
ebalk; it is formed wherever animal matters are decomposed, and on 
grounds where excrementf- aro dropped, on walls of houses, in drains, 
and whore putnd vapours abound. The crusted and efflorescent forma¬ 
tions contain •— 

Nitrate of pon-M . . i2'55 Cart>oniite of lime . 80 40 

Sulphate of lime . 25 45 Chloride of imtawtiam . 0*20 

Loms .... 1*40 

Potash ia got by lixiviating the ashea of plants, and is now ascer¬ 
tained to be the oxide of potassium, one of the newly-discovered 
kaligenous metals, and consists of 

Potassium . . . . 86 or 88*371 

Oxygen . . . • . 14 or 16*029 

Nitre is applied as a manure in a pure state, as a b^p-dressing on 
various crops. It must be bruised to a powder, and sown by hand at 
the rate of from ooe to two cwt. per acre. It very much resembles 
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salt, and the conclusions respecting it arc equally vague and uncer¬ 
tain. It has been assorted that on dry soils and in dry seasons, nitre has 
done hann, and it may be remarked, that the climate seems to have 
much effect on the action of saline manures. On clay lands, and on 
cool loams, the results have generally been favourable. 

The nitrate of soda consists of the fossil alkali or soda in combi¬ 
nation with the nitric acid, and contains:— 

Acid . . . . 54 I Ruse .... 52 

It is found in the East Indies and in J'eru, whence our chief 
supplies are derived. It is n very soluble substance, and has been 
thought to equal saltpetre in promoting vegetation. It is applied 
as nitre, by sowing on the land, before or after the crops are sovru, or 
on brairded culraiferous crops, or on grass lands, or by being mixed 
in composts, 

— ♦— 

CHAFfER IV. 
pahinq and «rK.viNC. 

Tub method of paring the surface of rough lands that are over¬ 
grown with useless vegetation, and of reducing the parings to ashes by 
the action of fire, has been practised for a long time past, as it seems 
to have been very early ascertained that all the vegetable and many 
othcT substances that undergo the action of fire, me converted into 
elements that are highly conducive to the grow th of plants. Our 
earliest writers mention the practice, and they all enneur in allowing 
the very bcneiiciai effects which followed that mode of improving 
land. The operation is best performed by men provided with spades 
made for the puiqiose. 

The shaft or handle is of wood, with a considerable curve upwards, 
and is about seven feet in length ; at the upper end a hilt is placed 
across, about two feet long, by which the man guides the thrusts of 
the implement. The fiat part, or the share, is somewhat more than 
a foot broad at its insertion into the handle ; the coulter is turned to 
stand quite erect, and cuts the edge of the turf. The thighs of the 
workman arc protected by wooden fiats suspended by straps finom his 
waist; the iipplcment is moved along by repeated forward thrusts of 
the man's power, and the turf is thrown on the back by a sudden 
wrench of the tool to the left side. ^ 

Ploughs have been constructed for the purpose of paring lands 
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having a rough surface, but in most cases have boon found inefiectual. 
Handwork affords the best opportunities of pai'ing the surface, so that 
no part escapes, and also of working to any required depth. The 
proper operation of a plough supposes a surface, at least moderately 
level i but most lands that arc subjcctod to the pi*occ8S of paring and 
burning are rugged and uneven, and consequently require the nicety 
of handwork to go into the inequalities, that no herbage be left uncut, 
and no land remain iinpared. * 

The operation of paring may go on during fair weather in winter, 
and.^^he turfs, cut abuut^ne foot in breadth and two in length, being 
driM in the spring montlts, may bo placed upright in two's or four's 
together, to bo furtlicr dried and prepared for burning. When this 
latter purpose has been effected, the turfs arc kid into conical hei^ of 
throe or four feet in height, and fire is applied. The burning is much 
promoted, if fur sc or fuggut-wood be at band, or if the land be rich in 
rough vcgt'tation to encourage the combustion. Extreme calcination is 
recommended to be avoided, as violent beats may dissipate the vege¬ 
table matters, and reduce the earthy materials to slags or scorim: a 
close smothering fire is preferable, which n‘<luceH the vegetable part to 
carbonaceous matter, and torrefies the earthy ingredients. Much 
attention is required in the process of burning, and ciroumstanoos 
very often hinder the wished-for result. 

After the fires arc extinguished, the heaps of ashes must be spread 
regularly over the ground, and allowed time to cool before the land 
is ploughed, or any seeds sown. The land is ploughed with a thin 
furrow, in order not to cover the ashes too deeply; and, after being 
harrowed, till a fine tilth bo obtained, the seeds of turnips or cole are 
sown by hand in the broadcast manner, and covered by a light bar¬ 
rowing and rolliug. If the land bo of a sandy, or a very loamy 
nature, it is often ploughed deeply, and fallowed, drillod, and the «*ed 
sown at wide intervals. But when the soil is clayey, or sUfl^ tbd for¬ 
mer mode must be adopted. 

Ashes are a very powerful fertilizer, as they contain the essential 
sulwtances. 200 grains from a chalk soil in Kent gave - 

Carbonate of lime ... SO losoluble earthy matter . . SS 

Gypsam . . li Baline matter, principally sol- 

Charcoal .... 9 pbate of potass and muriate of 

Oxide of iron .... IS mafrnesia, and a little potash S 

The insoluble matter would he aluminowi and s4ioeous earths. 
Gypsum and the oxide of iron are supposed to produce powerful effects 
on fwils which contain an excess of carbonate of lime. 


I 
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100 parts of asbes from another soil gave :— 

Cbarooat ....... S 

Common salt and sulphate of potash ... 3 

Oxide of iron ...... 9 

100 parts of ashes from a stiff clay soil gave .— 

Charcoal 

Saline matter, chiefly common salt, with a little potash 2 
Oxidoaf iron ...... 7 

Carbonate of lime ..... 2 

These results would Imvc been more satisfactory, if the soil had 
been analyzed previous to burning, that the change effected o Jte 
constituents might have appeared. Some of the al>ovc ingredients 
are very active substances, but the quantity is small. The ashes arc 
supfiosed to imbibe carbonic acid, and arc rockonc'd to last for many 
years, by absorbing in winter the principles they lose during summer. 
But the formation of charcoal may be reckoned tlie chief benefit, and 
some have added to it the oxygenation of Uie clay by the hoot emitted, 
and also the mechanical effect of the fire in dividing and attcniuitiug 
the harshness of the soil; but as tlio process is wholly above-ground, 
and of short duration, and the under soil is uuinov(‘d, much effect may 
not be produced in that way. It has ever been observed, that vegeta¬ 
tion is very luxuriant on the places where the heaps have been burnt, 
and even where no ashes have been allowed to rcmiiin on the ground. 
There the catise of fertility must be the fire, and the best ashes that 
could be found have boon con-ied and spread on paied ground where 
no ashes had been burnt, and produced effects very much 'inferior to 
the places where the burning had been {)crformcd, and the ashes aub- 
acquently spread. The ancients knew well the very powerful action 
of fire in fertilizing the ground, and the oldest writers mention the 
practice of applying fire to the land in some way fur tlic purpose of 
increasing the produce of the earth. There is a cause or agent in 
burning, and a very powerful one, “ which evades the retort of the 
chemist, and tiro rationale of the theorist." The effects being certain 
aud undisputed, it only remains for the cultivator to taku advantage 
of the method in the beat known way. The average expense of both 
processes, paring and burning, may be stated at from thiity to fifty 
shillings an acre. 


TUX END. 
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